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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a charge pump 
circuit that balances delivery and suction. 

SOLUTION: A charge/discharge circuit 1 of a charge 
pump circuit includes a delivery circuit 2 that conducts 
charging in response to a 1st pulse signal UP and a 
suction circuit 3 that discharges in response to a 2nd pulse 
signal DN. The charge/discharge circuit 1 uses a 
connecting point between the delivery circuit 2 and the 
suction circuit 3 as an output terminal and outputs a 
voltage output signal Co based on the charging and 
discharging operations fro the terminal. A detection circuit 
4 connects to the output terminal to detect a state of the 
delivery circuit 2 and the suction circuit 3 and outputs a 
control signal in response to the detection result A 
correction circuit 5 controls the delivery circuit 2 and the 
suction circuit 3 based on the control signal. 
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**-5?EMUHU *lO^/u^«*UPlcj6flFL"C^-r 
— v*fE&fr 5 Bt# ffl LEIK 2t, 12 <Ds<suxm^-r> 
Ni:)5§ Ltf-f i/9hft%ft 5 Ki^i&SMUfS 3 

«»?>ft-^if>f ^^-^mm^m^< mm 

*tt**L, et#lfJLlHllS2i:!RV^*|giS3©*t«BSrtt 

mis 5 tt, *y»flr»n:»<5v^et# m li°]?s 2 1 
*lsHft3*fM«P't-5. 
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[if l ] Mi (Os</u*m%-lz.fo&l.T3-*r—^W) 
ft&ft pet^tiJLSSSt, % 2 o^v^ff ^-(-^ LT 

*fctU*U 20 
*@!SXtret# ffi LESS Ufc^-v- istf^ym 

®fe^&;&£pu «ttstcat<5< waa*j»«*Sra* 30 
u 

U 

ffil&ftjElll&tt:, et#ajb««EO*a«*v^»&l=:ttBfa# 
L ^ -V — v 5 ^ > 7*[s] SSo 

%muiH^tPiiVN^lH]Kw«)!M5r^tfcJLTStFlS*J»m 50 
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*lsll&2fctW!fc#a LEWS**!* LfclP* — S?#v^TB 
ttlf5ffiI[H]^tt. P±#m LII]lS«©«{£3iasifiS^»§-|E: 

U 

lHiiE*tIEH]gStt, Pt#ajL«»itO^^#v^-^^tt©V^ 
Jbff -5 <fc 5 {cSftiEPSvii*lHlgSSTJ«Sh* tB LElKSrSiJ^J 

«HBJBi©8t*aL|s|lSl!:*»*»5«ffi3ttrtt*pL. 
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«tHEJBi©8t#mLISI!S^iit*t5«SIE*Srtt*PU M*o 

aftcJBiwav^a^iiiisnijettsmaEiSrttftiu «*n 

ttfeill, »2©'t(|*p«#a:tfc<RU *©tfc<ft«g*Sr*J 

[if l l ] If** 2 75^ 7 © 5 *>©<pr*ta» l 

tfjiEnt^mLiHiKtt, flfrlEm 1 ©A^i^m-ii-tc&^T 20 
^■y— ^»f^*tT5*l©ti:tHiUEI8Si:» ffilBMJEIsI 
iSfc <£ •? ^-t— f 2 ©Ht£ ft LElSi 

tfuEEWSfc: J; •) TV ^^f-^ta5ffl»§n5l2©@i 
v^^E^t S:ix.fcft-^y7 , [ElK, 

[is#js 1 2 ] at*« i i \z.^m<D^\—^^zfm 
il(rlEJS2©^#ULiggsti)(riBj(5 2©!»v^*iHiiSS:* 30 

tfliBI$ttJlHl?&tt, 

iMria»i©et#aLiaiSJc*»A»***ia6Sr»*PU 

KDd-^Tl/yt, 40 

LfcftsftStoS Cfcfl;ffi©Jg 2 ©fMWt-S-Srtb'Ai-S* 
2©xJ--<r>'7'i:^<i^ 

2©8fc#tHU§]!6«r|HffllU StriEfg 2 © Wff ^So' 

[if*Sil4] lXttl 2lc|Eil©^-y— 

Mffi^ttSlHlKtt, 50 



1-225069 

4 

fftffilgl, ?&2©1$*a{§-S§-£JtiS&U ^©Jtg5^Sr$!l 
MIS*! lEIslSgtt, M8SIW»flr*»!:*-S VTirWEKf 2©nt 

[it** 15] »lPfflr-§-fclfc*WB-9-«SAA*n, Sfifll 

*««*®ffi*ssn:»<j< s<»*m<om 1,^2 

TJ^n^WIS^l, l|2tef@^^£^;}x-eft,A2>U 
UWSiBi, ^2^:ta^f-§-^S<5<ffi*«^ai7j-f--5 
if #* 1 1 4 © 5 *>©Mn*» 1 ^IcfEgt©^— 

E«&fc«:*l*.*:PLLIl](g 0 

[if** 16] A7J $ ftd W«£Eft *-ottEffl[tt:«; 
lttia«E#J»3BtRI*«)« jfe««*ar^« LfcJtl«B*«: 

fcasi, ^2©ffi^Mm^<srtii7j-rsfi!:ffiitis^t. 
m&nmfflfflmm&izmjj-rzm&ig. 1 75s 1 4 © 5 *> 

©{HT*t*» l W-fStt©^— v^^ig&i P 
LLHjS*->>~fclM , lP 0 

[3BW©I¥»*K9§] 
[000 1 ] 

^jK^tcH-f 51>©-CS>5o ifi*t^ 

©ft^-f^^aS LD, CD-ROM, MD, 

PD^BHJS^tVTVSo tLt, 5ffit?B:CD-RO 

(Degital Video Disk) &M&£tlX^& 0 ~©i5l" 
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[0 0 0 2] 

mi 9\Z. f£#©PLLEl!Si 0Sr^ 
-To PLL@SlOft, 

^12, n-y<^^^/w^ (LPF) 13. mjEfflfflZi 
(vco) l 4&tK#ja[H]&i 5£«£-cv^ 0 

[0003] «fctejttt« 1 1 mmm$L%t<ommm 

#R I NiSWBEIKl 5}&>6>#S{B#F I N#A*S*t 
3 C tirfSJfctMBi 1 tt, S^ff^R I Nt^f^F I 

up, DN^-^yyi 2^a*-T5 0 
[0 0 0 4] ft-v?#^.1.2B, ffiftJttfcSiia* 

feujAsttsasi, *2«Msaft*up, dnkus^ 

T, (B*«*Co8:LPFl3iyflAt5 0 rotii^ff 

[0005] LPF13(t ^-Y^ is&ls? 1 2 £>aj;f7 
flUI-C o Srsp»L*iii:aE«ESraiA«^L o i UVC 
0 14ltffiAt5o VCOHtt, LPF13<DHl*ff 
*LoO«BEtWa6D*iH**oaA«»Fou t 
SBIsl^iZlttl^-rSo VCOHIt aj^ft-^-Fo 

u t'Sr»«HlBSi sjcfflA-rSo ^IRBRiS^ vc 

0 1 4 cotti^fS-g-F out «r#H L*:5WB«#F I NSr 

[0 0 0 6] H22B, ffifBJfcKS 1 1 OlHlgSigSr^ 
-To ttftttlWlia, 4fiOll-l4DS7y ^y^° 
5/^° (il-f4DFiV^5) 21-24, SM&M 
?«|3£?n (EOR) 0S2 5, 2 6£<f*LT^3 0 ffiftJt 
1 fit, S*fltR INi»HMF I NOfcfg^ 

[0007] fitfiJttMg i i tis m*&<oMffitcrtLi"< 

1 1 s$ii^r i Ntftmm *f i N^fitttft^is 

CfcfflM*f*tHU^</VOj(5 2ffiffiSI«#DNSrffi*-t- 
So 

[0 0 0 8] El 2 3 ~H 2 5 01, fflrfBJttfcS 1 1 fc*5*t 

s^-m-^o*^ ^m-^fc^ 122 3^1- <t 

51^ ^2pff^-R I Nir^jaft-g-F I NOi£^_b^lp^ 
fflJoTV^SSH^ Mf§^R I N, FINOttttB^ot 

1, m2{^^f^UP, DN^ffiAt^o 

[0009] isi24 5 1-> mmm^R I N 

gSgfg-SJ-R I Nfcl»LT$WS«-§-F I NOttfimT 

[0010] JEKX* El 2 5 KSc-f J: 5 fc, »»«#R 

1 N(D5a*>±^3 q ^^{f^-F I N^tL ± 9 t>-¥-V^§ 
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[00 1 1] 020 i^-Ti 5 i-s 1 2 

tt. Pft^MOSh7^> (JEJLT. PMOSh 
Jlsi/^Z irV^5) TPliNft*;VMOSh7^ 
(KT\ NMOSh5^^i^5) TNiSr^ 
3>o Wh7^^TPl, TNlBs SmfitW^VDD 

<J9fcfeo^ifl;Mj^L i tffi«{i«Mvsscofc#>tf>^2 

[0 0 12] PMOSh7>^^TPlB, ^(DV — 

xttimmfiLm&vDDfrmj&zti, kw^bnmos h 

^^^TNl^KWylCfjg^iXTV^o NMO 

s h7^^TNiBy- ^^ismttwaavss^^^ 

£*L5 0 PMOS h7^^TP lfci^— M^B&IE^ 
lffiftS6fB*UP3PA*$*t. NMOSF7^^T 
N 1 tty- h fctfrSB* 2 fcfSMff A^? S *b£ 0 

Mh7^^TPl, TN20KW^8«Snfc 
y-KNi n^^—iy^^y* l 2 ^BAS^fcot, 
20 flE»^&aj*«»CoSrffl*rSo 

[0 0 13] PMOSF7^^TPlB, Ll/-<;1/ 

(Of i fiftHlf u p txt y 1 5o 

^12tt N $llfjLl^Wyl/cPMOSf7 
y^nP l ^ULPF 1 3^«SftS:8E^- 0 gp 

UPl^flTft 4 - >WPU LPF13(Z)ifM 

i«An£i*:£o LPF13B, mKh^zs^risV-^teffi 
fiJE-CfcSo LPF13H «fflr**51iAD-t-* r 

30 [0 0 14] NMOSF7^^TNlB> H^l/ 
C0m2{itg^f-i-DN|CiJ;ig:LT^^-r^o — 
y^l2B, LPFlS^W^LtNMOSf^^ 
^^TNlSr^UT!S2«agi»L2^«SIESrSIE-t- 0 gp 

^-i^^l 2tt,-HU^yKO»2{flrftft«-8- 
DNlCjESLt7^^ft-^U LPF13^i 
it&ixfc*W*S:«^**5o LPF13B, ««r*# 

5 0 

[0 0 15] IP^, ^^r— 2f2 s *1, 12 
40 ttttMlfUP, DNClS§LTLPF13[^ttf 
-Y — *^ir— ^§r*TV\ L P F 1 3 (DttJ^m-^ 

[0 0 16]iE«l, SS2tirfB^f§ fUP, DNOX 
^«tt, ^ipff-^R I Nt^SflfF I NCDfias^K 
»!StTV>-5 6 tit, ft^^l2B, »l f 
^2{4t9Mff^UP, DN*LXBH^;K'ft5i 

LT> f^y7 ( 12fc S2P(S^-R I Nt^flft 
■g-F I NOffite^/SCTLPF 1 3(Df±l^ft-^-L o 
50 mffiffl?:Jb#/T^$^:5o 
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[0 0 17] 0 2 3te3WJ:5te, SWS-R I Nfc# 

/12ft, LPF 1 3\CMVXM^l (Co)<E>l£#tt}L 

(+«) (co)oaavNa* <-» «rmc#Kift: 

[0 0 18] rttfdit), LPF130ffiM^Lo(0 
5o H19OVC014H, LPF13(DffiAfffLo 

[0019] El 2 5 [c^*r ± 5 te* 5WBflr#F i NOfi 

tt««iitt, »2faafaE«»DNo^>u^«j:o t>* 

V^/^«0*lffitBaflr-g-UPSraiA-f-5o ^oT, 
i>M<fto 0 8P*>* ft-^y/n^ lpf 13 

K»UtttI (Co)OPt#Wb <+«) ^mSSKCo)0 20 

ftv^* (-«) ±9 t>«v^mff5o r*UcJ;9, l 

P F 1 3 ttffl^f ^-L o (Lo) J±#$^6o El 

190VC014B, LPF130ffiMtLolC^ 

[00 2 0] El 2 4 <fc 5 ^ ^JafS-^F I NOfc 

JtlWlltt, *2ttftlHI*DN©/^«i!lt)i 

v^^«©JKitt4i»t*uPSrfflA-*-«o ttoT, 

*>M<?t5o flP*>> ft^*^12tt, LPF 13 30 
te»LT««I (Co)oefc#aL (+«) <fct>fc«8fEl(c 
o)©»VHi* (-«) *r*V^WtT5« -ftKJ:9, L 
PF l 3ttffi*fi-g-L oCD®JEV(Lo)£:TP*£i*:6o El 
19(DVC014H LPF130ffiAfl^Lo|CjS^ 
LTffl^fs^-F out <0JSft«§:ffi< -T5 0 
[0 0 2 1] roj:5>i«i^*95SL«5rfc^J: 
9, PLLSSglOte, VCOH^bM^ffi* 

flT-8-F o u 1 0Mjftft«rftB0flttftKi-S$«S, @ff 
fin ^^t^o 

[0 0 2 2] 40 

[»W*»«LJ:5fc-t-«iHi] k£5-C„ 0200^- 
^^mt MOSSFET 
v?**) i?4SBh7V^#TPl, TNlSrlS?iJ 
lc««LT«j«*ixSo ft-^y7'i2 

H2 1 (a) 5fc^ tUl, S2lliLl, L 

[0 0 2 3] ^LX, iB«ffiejSVDDt{Saffi«jBVSS 
<7>mffiM^— t*»fe, 02 1 (b) ,02 1 50 
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(c) t£*H-<fc5f^ HJ*«*CoSrBAt5«:»©tt 
SRI, R 2 ©WHjSTfcS y - KN 1 ©tffiK J; 0 , 

*i, *2fi8Ri, r 2 ©w*i©«fiaias*ft-r» 0 
mm^) fc, gittffiRioffittosfl&tt. i2« 

R 1 ©BJS^lftlft. l2KR2^<tH^ 

[0 0 24] mi, f2SftRl, R2OpfiB0MtflHI 
^ @20(D#h7y^TPl, TN l(Dy-X- 

npi, tn 2 <Dmmmjj^BW&5-x-z> 0 ap*,, w 

h7^^TP 1, TNlft, y^-K-w^ 

^5v^«^fJEilltBA*/^*v\ tit, Hh7^^T 

pi, TNiH K»tB^^iiSV^^fc^<^gSSrat 

[0 0 2 5] :(DRh7>^^TPl, TN1«S) 

6o 5fe*f\ 021 (b) t^^-f- kn l ottt*il w 

.«^|!loV^B89t5o 3\ 019(DS¥fffRIN(D 

Sh7^^TPl, TNlte, ^-h(CA^$iX6 
IB— l£2{£*@M{t^UP, DNCKS 

LTUD CJHM^*— ^/t 5 -* s*«tf? bo 

[0 0 2 6] La»Lfcj8S&* x @20(ONMOSh7> 
^^TN10ffi»ffi*tt % PMOSf7^^TP 

^TN 1 C0gft^fl;5St4^ x PMOSh7^^^TPl 

***v\, -tote*, ^-v-^fijcit 

^Tr>f v ? fi^^< /^5 o 

[0 0 2 7] 02 7H WF7^^TP 1, TNI 

^mmv(Ni)(oi9i{st, 3t*fff#R i Nfc$M(«*F i 

N(OfiftWl<t5^5-7 h y -/^^ldT*-r. 02 7 
Pi, TNlOIEt&fg^i:^^— v?Sr 

[0 0 2 8] 0ffi*:k ({fttt*-&oT33 0, -/ 

- kn i ^hje v (ni) i&mmfcmmvDDbi&niiLnMv 

SS<Dtpffltti&) <Dm&, PMOShJV^TPlC 

^^^^"^fi^lt^tt, 4 : 4T*i)5o 
[0 0 2 9] tit, ±1507- KN lCQmJE^^< % 
SWI^R I N(Ott«i»Hf|fF I N^ffift^oT 
V<>3»&B\ 0 2 7OTtm-TtJ:9^'ft^ 

[0 0 3 0] rtlf-J: 1 ^ 019OLPF13ttffl*f| 



9 

^Lo<7>mJEV(Lo)3rTP££i*:£o VCOHH LP 
F 1 3 (^ffiWf^L o L,Xmt)iB^rF out (DM 

[0 0 3 1] ro^tB, PLL081 (XBKftfESrffl 
< 0 fipt,, PLLEBlOU, 1|!WIWINJ:»*WI 

PLLElSgl Ott, fiMBJfc&Sl KOttf^t^^r — 
5o miaD, HlMtFout(0Dy^4SttfhT 
[0 0 3 2] Bl 9 0»«ft#F I NOffiffljjsa 

tfcggi ltt. 02 6 (b) t^i"J:5^ ^2fi^a« 

UPSrtH^lt^o ^oT> PMOSh7^^TPl 
5^*^^P*HJtt* NMOS h7^^TN 1 

[0 0 3 3] Lj6*Lft*fe, , E120(DNMOS b7V 
^^TN 1 <DmW)1fetl\Z. PMOSF7^^TP 
ico^rixJ: "9 t>*#v\ -t<Dfc«\ NMOSf7^ 

^TNl^SfittH PMOSh7^^TPl 

ogEi-mSSfii t) t^c#v\ -^olgjft, 0 2 72eTS-^ 

3, gp*>^* — ^S^-tV-X^-y— 5^*395* b< 45o" 
■tO&s B 1 9 (^)L P F 1 3 ttlfl^M L o(OtEV(L 
o) fe{C>Br0 0 VCOHIl LPF13^)ffiM§ 
L o ic/S^ UTtfci^W-^F o u t offl««Sr*fr«fltra> 

[0 0 3 4] r*Uc£9, PLLE1B10B, ^JS{1# 

f i N<D&m&mtix^z\zhmt>i±>-r, taam-^F o 

u toj«**SraBftS*4v\ -^ofc&u pll@Ki 
of*. <fil^Tfco"Ct)ttJ*fltF o u t(DJli6^:S:m 
r i: ftv\ 

[0 0 3 5] El 1 9 <£>#J^{f -5§-F I N^ffiffidS 

JfcttSlltt, 02 6 (c) (^fi5^ IglfefBM 
^■DN^^t5c «oT. NMOSh7^^TN 

[0 0 3 6] JE(-, @20(^)NMOS>7^^TN 

lcommmtm, PMosh7^^TPi^i 

S8E"f*«SE4tt, PMOS F7^^TP l cDflfrTfl^ 

*<fct> i\ -tose** 02 7>&Tfc*i-J: 51-. 
^itT^**-* — i^fiojt^tti : 9, fiPt>^ 

6 0 ai9OLPF13BfflMfLo(0tE 
V(Lo)SrMl^T»§^5o VCOHH LPF 1 3 
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Offi^ff -g-L o ^SLTffi^MF out <Dm$Z%C& 
[0 0 3 7] *CDf£* % PLL0K1 0fc}\ ^fSCO/^?^ 

[0 0 3 8] KN 1 ©WfcjWftVMi^ PMOSh 

7^^TP lOlgfttg^ttNMOS h7>^^T 
10 N 1 tf)^*!, ± »9 t>*#V\ ttT, 01 9 0^ff#F 
I N(OfitffidSSSp«#R I NOfifti V) MthX^ZWr 

^ — ^Mt'T^ ^^ — iy&(D\tm^9 : i^-r^o 
r^L^J:(?, VC0 14I1 LPF130ffl^I^Lo 

(^tttffl^fi^F o u t<o»««Sr«L«|j:Jb#$* 
5o rcO^ttt, PLL0f5lO^ns/^T5/7 p ^^i. 

[0 0 3 9] *fc, 0 1 9 (D^ff -^-F I NOffift^S 

20 0 2 8*r±(c^t-J: fY^iir^f 

^S^ifc^£I^Ci-i-5o r*Uc£*>, vco 

14B, LPF 1 3 Offi^ff f L o I^LTItiM^ 
F o u t©jgj6»3r^3ELftv\ -t PLLUlgg 
1.0 Ht* UA«#Fou tSrBffje<o«««ten 
r^^-e#ftv\ 

[0 0 4 0] rtti^L, P L LlUgglCte, 02 8 1^ 
8S30tt, 9fi(OSl-»9tyKHI830a-30 

i SHSfc-cv^So ^2X^i3tyKlH]K3 0b, 30 
30 cfc-e, i^yj/^p^^i^ ^ 4/ ai> + m5^ 

^KIUK30d, 30ettl2 7!)5/7'7P77 , 3 2 
[004 1] ±iS(Dffi:ffiW:ft* 30B, 029 ( a ) 

Sipfl^R 1 N©ffi« J: 0 <>^««*F 1 

^«©*iffitasiE«»ups:iaA-r*. ateit 

3 o f3\ — ^ w</kz>» 2 lite^ff^-D n SrtH^-T 
60 ft. r^f2fittHltDNH 0^LftV^^< 
— ^0B5l-"CR*5SiXTBl2 OOf-Y-^^l 2 CI 
40 ^tl^NMOS h^^^^TNlO^bWiDS 

[0 0 4 2] £fc. fiMSM:tfc»3 Ott, 02 9 (b) K 
^i-ct5i-, li9«»RlN(OttftJ;0 1)»H«*Fl 

Ncoffi*e^it^-ev^4&^{^ "t<DitLtem~fc tresis 
*«o*2flMM«#DN&Hja-f-3 0 rOBl, ffiffijt 
»S3 0U % -^^/^O^lffitSMff^UP^ffi^-r 

[0 0 4 3] ffi4Btt;tt«3 0tt. »ipfS»RI 

50 — ^W</M£>|gl, ^2{iffiM{f-^-UP, DNSrtii^i- 
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5o 132 OCD^y — i^X^'l 2tt, — ^W</K£>® 
1, 3?2fc*B^g-S§-UP, DNIOSfLTft-^/f 
— -^S>tft>*V\ HI 3 0 IC^-f-J; 5 

[0044] Sfc, {£11 tfc|fc§S3 0 #Jl{f 4§-F I N 

©fits a*a*vr v ^ s «^-{cfittasc:>ctiS-r s <s« 

NSrffi^j-r^ 0 fS2{i|g^l^§-UP, DNK 

V\ LPF 1 3<Offi^lff-^-Lo(D@JES:±#$-B:So - 
COtti^m^-L oCUtUVCO 1 4(im*ff-§-F o u 

[0 0 4 5] L^L'fc^fc, HI 2 Oco/— KN 1 OflUE 
V(N1)^S5V^^&, PMOS h7V^TP KDmW) 

■y — i?3K>7'l 2 fi, L P F 1 3<0tiS7jff^-L oO®E 
Srr<fil^Jifl-$-e:5o ^LT, VCOHIi, LPF 
1 3©[iJ^|ffL odfc^LT, m*m-§-F o u tCDJl 
»«:Sr^< PLLIelJSlO 
(4. mftm^-F o u t Srn tmst© 

[004 6] *3BW ttilBIBiljft 

7 £ t. s n t a*-c-£ 6 y -^v^msssrtstt-r 

[0 0 4 7] 5t#ffi Li RVMi#-<0^7 

vv^-y — i?&>-7'®&&m^x, v y?ftf&<D!a&%ffl 

[0 04 8] 

[^ssr«¥^-t--5fcie>o^i&] ®itz*&m<»mm 9 JLm 

mxibZ> 0 -r^cfc*>> ^-y— v^^TTmggtiu <^y— s? 
/^*^-y— ^IslSSl, ^ffi(s)Sg4, ttaEESS 5 £(§ 

x.^ 0 s?/^ s^iaisitt; iio^ 

rV^-y — v^lElSSltt, Pt#WL[HlSS2 iKv^^E] 
»3©S5«j{KS:tb**!iW-4: L-CttMH^^&^-Y— ^ttf^ 

s!S2fc!ftv'»a*iHiK3o««Sr«mu 

J::a-Jv^et#tllLISllg2 i»v^*EIlS3*»J»U 
nt# ffi LESS 2 <D?-y — v?S t Kv&^IHSg 3 ©r-V 
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[0 04 9] f»#« 2 icflBftOXH « x if l Jc|E<ft 

(of-^-^^mm^is^x. taiB^wiHi^tt, stria 

HUSH:. «JE*J»«^-I=.a-J^T» ffffEffi^4ST-(DSfa 

«\ mumx^ommi&^m&^tevkz tn less© 
io tw!t#ujLiaissrfa»u*^ 

[0 0 5 0] !t;fcJS3K|Egc©3§93}i v IS** HcfEtt 

fee 

20 [0 0 5 1] |f*^4 »d|B*©«Wtt, lt*« 1 l-IE® 

f6»cat-3<iWiia«»«-s-srmAu «na«jEig!sa:» et 

[0 0 5 2] BI*5l5lc|Btto«Wtt, it**Si}-fE«t 

<o<?-*r— i?&>7>®&\cj3\ / ^x, nntmmsiniti, mm 

[0 0 5 3] §S>j?ri6 l-f2«c«0%BJtt s l (^|E«c 

<0^•■y-^>'7 0 13]S§^i^3V^-C, ^IS^tJilHlSStt, n±^ 

40 SSlJ:a6<J<i!tI8E«dWi«-SrfflAL» MIBMXIlllSHc. et 

[00 54] 7 KfEgjro^PJfi, l (c|E4!c 

50 * tti L«*0*^*v>»&fcH:RV^*|gJKOSZtbieA 



13 

<r>*}-\— i/X^y&li&Kis^x^ WEafc#ffiblH]S§i:W 
ISP^V^^lHlSStt^r^tt^— h t^WE® 1 , ® 2 

- he k w y- h ^WEfw wt a 

JlZftZ— *f<£>®2 h^v-^^Sr^^ lWIEM»«-g- 10 
ic^5^-cWE-2tz>® 2 h?^s*;*^«:**L-enKtt 
UTWIE— » com 1 h?y^#oy- httBEfclMp 

[0 0 5 5] M&£ 9 1^*0X6812* if*^8(C|E«c 

<ofr— ^^imm^^x, wtEi^tbiHiBStt, we 
m^fi^c/tmjEw^ 1 of&mmtir&mjj-tzfs 1 » 

t^TVT't, iWE*i«>KV , >ii*lHj«S^i6»*»6«ffiSS 
£&*flU «fcLfc**»E&Cfc*EE©®2©<W»« 20 
^-Srtii^i--5m2»^--<T^7»i:Sr«^, WEttlElslSS 

we®i, m2<Dmmm^m^^xtaw.-M<Dm 

[0 0 5 6] flt#ig 1 0 {rfBtt^^PJ ft, f»3fc« 8 \zm 

E® i©tt£WLI3&f-*ft,5miffiS£r&*PU 1&*nL 
fc«SIE*»c£ C/cflffi©® l ©$?*n«-§-£fctJ;*Jl-S® 1 
©m5fcS:*&*n#I8:i, WE® l <D®.^&fr®&\z.ffitiZ> 
®5ft4£tfc*nU }&&Lfcm^4lc:j&Cfcffl;EE©®2© 30 
*fc«*Sffl*^5»2©*»*SI*q#S:£» WE® 
l, ® 2 ©:ffc*q{f JttfcU *OJt«il$* 

t vxmtJT&Heamk&m*.* wemieei&cj. we 
mmm^m^xmm-M(om2 h?fi?**&®m 
ltwe-*t©® i h?>'&x*<D'y—hW£$:m&-r 

[0 0 5 7] tS#Jg 1 1 »E.E«©S6IUH:, »#*2 755 

v^r, tfriSPt#WLiHig§(4, WE® i ©^vi-*<f -5§-i-S 

*08t, SdE«jE[Hl?SlcJ:i5 7 :f ^^^-r-v'fi^fflffli 
[0 0 5 8] If 1 2 KE*S©f8Ditt, If #*I 1 1 

Ett©^Y— ■ ^^m?SJc*ji/>-r, WE®2©et#m 

LEH&fcWE®2©aft^a*ls](&£1S##{t*., fltllEi 
jEEHStt, WE^ffifS-§-l-S<3V^T»^$*5«fFE*2 
OBt#tilLlllgSi:*2<0!avNii*ll|gSO3*©»Srffi3|-f 50 
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[0 0 5 9] If 1 3 te|B*W>360ltt, If 1 1 X 

tti 2^cE«c<^^•■v-v ^ ^J^>7•[H]^^-*^^^T, ilE^ffl 
ESStt, WE® i©i£#ffiL@&K:a^5mteit£:|$*n 
u Lfc«M*{c^ cfcmjE©® i ©frj*wi-§raj 

it5flOt'<7y7 , i > WE*l©KVN3i*|ll!Ste 
® 2 ©frjflpff -^SrttSTj-TS® 2 (DX^T^yt SHU*.* 

WE«jEiHisstt, we® 1 ©fW^m^so-^TWE® 

2©sh#aLE!SSr*J»U WE® 2 ©$W« -!§-!cS-3 
v^TWE®2©®^&^@&£fOTfl-r5 i 5t-Lfc„ . 
[0 0 6 0] If 14 lcE*c©3§91te, If 1 l X 
Iii2 1-EftO^^v— ^^ElKtEjJVN-c, WE&ffi 
ISSgte, WE® i©(fc#WLlHllSfcflHx5«jjlEafe«fti 

At**l©t»ltt*ii?ti:, WE® 1 ©K^ii^El 
i:, WE®1, ®2©&*n{f-§-£tfctfcU *©Jfct«S* 

vxmij-tzit&mb&ffi^ weMjeih] 

WE«»{t*lc^v>TWE»2©efc£ttiU§ll& 
XttWE® 2 ©e&v^^[E]Sg§riSfE£iir5 <t 5 lc L*u 
[0 0 6 1] tf3fc*Si 5f;:Ett©3§!Jitt, 
tWB**s A* $ tt, lifsft Jfctt«S-©fiaa»£*-3 
<^v;*.<>s©® i, ®2&teMff^£ffl;fc^5te*BJtfcfc 
Sir, WE®1, ®2^yp^«-§-i: LTWE&*BM:«3§ 
a>P>tii;fj£*l.£WE®l, *2ffift»t*Sr-t*vetLA 

*u we®i, n2tiL#mm*Kmr5<mtim#&m 

?)-i-Z>m#m l 1 4 <D 5 *><D$Ji%fr l JllcEeo^- 

W£ffl$mm&k. WEj^jsism-i-sr^ji LTWEttta 

[0 0 6 2] 6fcE<RO«^tt> A7J^tt-5$iJ 

StrESflSit-S-offiffitlWlEifcttflr^OffiftSr 
tfcttU ^©ifc^m^^v^TWES^m^-ilfc^m 
1, ®2(D{4^^f^-&ffi^i-r-5^Ji: 
KSts WE®1, ®2<73{i^^g^-(^:So-^^/c^|J»* 

mft-§-Sri»iB«mfiHi»»fi»^aiAi-«»** 1 nm 1 
4 ©> 5 *j»{BJtL^ l «JEE4fe©^-v— ?#>-?mi&b 
iifc, 

[0 0 6 3] (flMH) ^or. If 1 |C|E«(O^PJiC 

5>»t#UiLIsIK2<D^^— v?Si:!SV'>ji^lH]gS3©7 s ^ 
^^•-t-5?**saUiig!S4 i:*iElHlBS5lc±5*|jE*ix 
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[0 0 6 4] »**2fc|E*©»WIC±*Ltf» ttffilHllS 

|lllS©!RIBSrt*Uib"r*!l»flr-S-SrliJ*-*"5. ttElslSg 
B:»v^*lHll6©«»tBAXtti»iS*S:Tff, WAiTf- 

[0 0 6 5] »*35l3»cE«©«MJ!:i*ttf, tfttHI3]& 

a, et#Ui.LiHiK, av»ii*igisit*»*»amfiaisrtft*p 

P±# ffi U'|slteWO«ffiS6*i*V''»&fcttti:# ttS LlalSS© 

So 

[0 0 6 6] fi|#:S4tefB«©36Wz:J:ntf, ttttiUltt 

Rv^*|illSXtJ5«:#muiHllSS:«!l»U ^ Lj r— ^fit 
74 7**3-*?— v?fi»^7V^.^iE$ttSo 1**9 5 l£ 

[0 0 6 7] *|iEII|g&tt, SMPflH^S-^-C, ffl^SS 

ttSL[s]Eg%{iiWU ft-^itf^ft-i 5 
[0 0 6 8] iS*^6{c|E«cro%BJ(ciintf, tlttSEK 

^ + — v 5 !: i: 9* w * f -v — v?iO'< 9 v^. #4§IE £ ^ 
[0 0 6 9] »#JS7fc|Btt©3S91»::J:*Ui» ^HilHl?S 

P±# ttS Lm»lE<0*ds#V#-&^ttKv^ji*lH]?S<OlEKiffi 
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[0 0 7 0] M**8fcEftOJgnicJ:*U2, p±£HSL 
i: Kv>a*0BStt-tii^eiiy— h teJ* 1,^2 <7V< 

W vjPSfttStt, h J-ftJ®)« SttS— *f 
S52 K^v^^Sr-tn^tUBtbLT— Sofl h7> 

[0 0 7 1] I*#*9»c|E|ft©*WteJ:*itf, ^ttiElgS 
ii, ^irop±^tt5LlH]^(-^>5*fit^Sr^*PL-, &*P 

i o^r^fc, $ i o»v"»ii*ia!Sfc*»*»s«fflaiE 
jeessmu ski, w,7.(Dvm^\^^^—n<o%'> 

20 h?>i?X-?&ftmVX— zt<o&i h7^?©y- 

[0 0 7 2] iS*«l 0»JliE«<OBW(-«ttb«, ^mts] 
ggtt, KSi©Bt#iaLISIlSlJ:ilfth,5*SIE*Sr**PU » 

JKi m 1 <DKV^*JH1ISJ-Bfcn5 

30 tt!;0-f 5Jfci&^i£(iix.3o tLT, ttjESSStt, Mff 

[o o 7 3] it^iii n^fE«o^^(c«tn«, p±#m 

40 ^^--Y — v J a^W$ix6^2<0©V^iA^-[HlgS^5 r ^x. 
e>n-5„ LT> ^2»P±#ttSLlH]BSi»2<D@iV^^ 

So 

[0 0 7 4] 1***1 2icfS«cO^?gicJ;ntf, 
p±# U LESS t HI 2 0»v^*IliiSSr1i«»fl|it 

p±# ttl LESS t m 2 ORV^*lsll5o^©*S:ae3E u 

[0075] w*9i 3Kmm<n&wK£ix^ mmm 

50 SStt, jm©8t#auil|gSJc*»*»5*«:3ISr«fe*nu 4ft 
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*fIE[H]*Stt. %l<Dfflffl{m^m^xm2<D*kZtiiV 
[0 0 7 6] fjt**Il 4\cUm<D3£mz.£tl\Z, ^ffilH] 

ift*i«**fflA'*-»l»2 0«SE«(k»«i, Si, IS 

[0 0 7 7] ff**g 15, 16 te|B«cO«Wfc ±*ttf. 20 
PLLJBttfcS'^lNflFtett, f 1 * — ^ 

[0 0 7 8] 

*fWk Lfc S^IOfe»««:BI 2 -El 4 fctto-OWt 

So 

[0 0 7 9] |2 2te s I-^WOPLL0g4 0 £r 
^i" 0 PLL{Ugg4 0tt, fittaitK^ll. — 30 
y7'4U D-/!^7^^ (LPF) 13, ®JEftJ$J 
(VCO) 1 4RT$ftffl®&l 5Sr«^TVN5o 

[00 8 0] (flrffiJfcttS 1 1 dtt, Bf 

■§-r i Nbftm®&i sfrh&mm&F i n^a*$*l 

Zo ffittJtlfcSl 1 tt, »|i«*R I Nt^«fS#F I 
Ni^ffiffi^PJCCfc^/U^WO^l, *2ffi»afll^ 
UP, DN^^*>^4 llUfflAtSo 
[0 0 8 1] 4 Itt, fltfBJfctMSl 1#» 

ffiA<f^Co^LPF13^t5o r^tB^m 40 
-5§-Cott. ffiflSli+ilim^-UP, DN<Ds</lo*mz.fcC 

[0082] LPF13H — Z?&>"74 1 (DttiJj 

iS&c o SrT»LfciI««ESrHl*«*L o i Lxvc 

0 14l:fflAt5 0 VCOHfl LPF13c7)tU^ff 
■§-L oO«£E«fcJSS:C*:JBjfi*^>ai*«#F o u t £^ 
SflSSglCffi^-rSo *<t, VCO 14 ft, ffi^lf^-Fo 

u t Sr^ffllHlSSi 5{cm*-fSo »llil8l5tt, vc 
O 1 4 cotil^lf -§-F o u tfc$WBLfc5MBft*F INSr 

ttEffi*Bjfc««i ite"uj*+a 0 so 
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[0 0 8 3] El3tt x *— 3Wfc»tt©^«ir— ^*V^4 

i^mKiasr^-ro n-?*^4iu, *i— »3 

Pft*;VMOSh7y^^ (PMOSh7^ 
*) TP 1 —TP 3, $l-!3Nft^VMOSh7 
**S*sX>9 (NMOSh7^^) TN1-TN3, Jg 

[0 0 8 4] »1 PMOS h7^^TP 107^ 

tt*«{tWRVDD|j:Stt*ix, KW>tt*iNMOS 
h 7^^^ TN 1 © K W Vl!l«iBStlT^5o »l 
nmos h 7 y ^ t n i ^ y-x ttfiiffiliS VSS 

«^tlTV^ 0 SlPMOSF^y^^TPlO 
KW yfcglNMOS h7V^^TN ltf) KW>- 

[0 0 8 5] ^1 PMOS h7^^TP 1 tt. 

OSh7 l/V* ?TPltt, SI«tfc«iK VDD^> 6, y — K 
N 1 Srtf* 2 <o L P F l 3 I (Co) ^Wi^^T 

5o LPF13H Sttfca^^^trtlMfc-Cfco 

[0 0 8 6] gp^ N ^VLfc^l PMOS h7V^^ 
TP lfl, LPF13I^SSS:ft^^t5o ^<D^\ 

ff^-C oO«E^«:^Stt5o ttt, LPF13H 

[0 0 8 7] » 1 NMO Sf7 ^TNUt ^r*— 

OSh7^^TNl[j:, B2©LPF13^b/- 

KN l £^ LTie«ffi«iK vssiziflSIt I (Co) ^Sl-To - 
tllZ. X "9 , L P F 1 3 <0«W*tt«^-t-5o 

[0 0 8 8] BPfe* ^" V L7t^ 1 NMO SF7 & 
TN1H, L P F 1 3 ^fcl#Srr ^f" Y^tSo 

ttt, lpf i 3« N m»ic»js-r6«BEoia*fli 

[0 0 8 9] EJLbl£<fc?>, »1 PMOS h7^^T 
P 1 tflNMOS h7^^TN lOKJIJEIlgH:, 
L P F 1 3 LXSf^ft-^/f^ S?tr 
fr5*-*— SV?*-f S^BIIS (C/DEI8) 4 2 

i:LT^-r5o tit, glPMOSh7^^T 
Pitt. LPF 1 3fc«at«ret#U-rti:#ULia««r» 
figb, SlNMOS h7y^^TNUl LPF 13 
*»b««Sr!Rv^tf»v^*lHlBSSr«fi8-r*o 

[0 0 9 0] Wiay — KN itt, ^2 PMOS h7>^ 
^^TP2(0^ h(CS)^^ttTV>So *fc, / — KN 
ltt, f 2NMOS h7^^TN2^M:« 

[0 0 9 1] ^2 PMOS h7^^TP 2©7-7 
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RcO*liB^■^^:*«S4^TV^5 0 gRRc(Di2^ 
fl N I2NMOS h7y^^TN20KWy|^i 
f2NMOS f7^^TN2(^y^|j:ffiI 

ffi«agvss(omaii6ft^^$^-cv>5o «oT\ S2P 

MOS h7^^TP 2 £®#tRc t$2NMOS h 

yy^^TN2H j*s«te«aavDDt<B;«ffi«aavss 
<0|IB^tii:J!HKlK*^^TV^5 o 
[0 0 9 2 ] WIEy-KNl<D«BE. BP*>. HJA«#C 
ote, I2PMOS, NMOS h7>^^TP 2, T 10 
N2<E>y— M-NlADStb5 0 Sh7^^TP2, T 
N2ttFET«36T*S>*rfcA>&, H£6WJQ£*L5 

[0 0 9 3] Sh7^^TP2, TN2^-M^ 

i&m-<omj3m&co&%\~*izirix^z>o I2pmos 

$*VTV^ 0 t£oT. !2PMOSf7^^TP2 
[0 0 9 4] £fc. $2NMO S h7>^^TN2^) 

y— ^^^:a:^6:«ffi«aavsS3SS^ltSSi^TV^^ 0 t£oT, ■ 

$2NMOSh7y^^TN2fc ti^fi^C o <0« 

JEE t {SMiSLMMvss(OW£<om^ C*:*>«R««r* 

[0 0 9 5] -^O^ffilHl^SrH4 (a) Cfto $2P 
MOS h7^^TP 2 KM&giRp k L-C^Stt, » 
2 NMOS b7^^TN2[j:jgftRnt ttS^ 
So tits • / — KN2, N3^*5ft5«ffitt, ismffi 
«»VDDiiS«fiC«jBVSS<OMO«ffi^Sr«-SfitR p , 30 
Rc, RniO*5»ffi««:^J:5»EEbfc^JE«BEV 
1, V2 (Via, V2a) £&6 e ZL<OS — KN 2, 
N3fc*5ft5#JBE«JBEVl, V2H I2PMOS, N 
MOSf7^^TP2, TN2^>^iffiSl7tRp, R 
ncoffifetffi, IP*>a*«*CoO«£Elz:»JtSUTV^5o 

[0096] *«te«svDDfcis«tefltiKvssG>iHi©« 
— *-efc<5 0 e^tRcoffiStftttt— ^TfeSo 

VSS(Dtpfflm,fe (=1/2 (VDD+VSS) ) ftaffOS 
-g\ f 2PMOS h7^^TP2^)^h-y-7 40 
IBWBEB:. S2NMOS h7>^^TN2(OW^IJ 
tf|RlCffi»2:*5o SfoX, Mh7V^TP2, TN 

maSVDDOmJEt y — KN 2 tt:*5tt5#ffi«ffi©Mtt* 
y — KN 3 m*5Jt5^EE«ffit{g:affl:«8SVSS<oaj=E<0 

[0097] MiEm^m^-c o <DW£i>mmtiLmmvDD 

<D«Elcjfi^ (+BB«EJ:0 4§£\ H4 (c) 

5 l2PMOSh7>^^TP2(Dty 
Sttffitt. » 2 NMO Sh7 >- v 5 * ^ T N 2 9 50 
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t£oT, y — KN2, N3t£:fctt£#JEE 
«EEV1, V2 (Vic, V2c) fit. tti^ff-^Co^) 

nfc&^fflMEEtti&cDW&tztstfzm 1,^2 ^/Emffi 

Via, V2 a Kft^X&K ttZo 
[0 0 9 8] fltrlEffi^fS-S-C o vss 
£>flffitc>£v> ("fW«ffiJ:9 t>«v^ 4frg\ El 4 (b) 

^2 PMOS ^7>^^TP 2(7)^-^ 
SJ/Eftttt, i2NMOSh7>^^TN20m i 9 
t>/h*<*5. «oT, y — KN 2 , N3te*5#5#JBE 
ttEEVl, V2 (VI b, V2b) B:, {±lM^Co(D 
mE^^BBmEEf+ittOift^^aaWSdBEmEEV 1 a , V 

2 a ^Jt-<T^< 

[0 0 9 9] gp^ N g2PMOS, NMOSF7^ 
*TP2, TN2 t«gtRcOEyiJHIKtt. A^£*t£ 
aj*(t*C o^«ffid5ii5«ffi«j|SVDDl2i5gVN«EE*^S:S 

ffim^vssfcafiv^m^^ffit-5^miH]K4 3tu 

ffi|2l»-r5»fflje*t LT^EEffiEEV 1 (V 1 a - V 1 
c) , V2 (V2a-V2c) Srffl^-TSo 
[0 10 0] El3{C^:-rj:9(-. 12 PMOS h7>V 
X^TP 2 tiSSLRcOB(|<OS!«K^"Ca>5y — KN2 
B\ S3NMOS h7^^TN3^LTllNM 
OS h7y^^TNl^-Mcg^JtlTV^ 0 ^ 

3 NMO S h7^^TN3^- hJz:H:ttlBj|2ffi 
^Mft-^DN^RliD^tt^o 

[0 10 1] I3NMOS F7>^^TN3H ^2 

7t5^yfiLT»m. »b<tt, S3NMO 

sh7^^TN3}i, M£fffti&2ix3HW</i' 
col 2 lits^f f d Nic^ 1 1 ty t5o -tosj-^u 

fcS3NMOS.h?y^TN3tt, /-KN2?rI 

i nmo s b ? ye^^^ tn i oy- h mgitttSo 

ot, IlNMOS F^^^TNl^-hM, 
«2ffiti^fi-§-DNdSHU^</^fc5Ba, y — KN 2 {£ 

[0 10 2] I2NMOS h7^^TN2 tffiStR 
c(OM(Dmfi*e&5y- KN3tt % $3PMOSh7 
y^np 3 £r^LT^l PMOS h7^^TP 
1<0^— M£SBK£*IT^S 0 !3PMOSf7^ 

^ t p 3 <*>^— h ^hlwie* i fcte^f-^-u p asf-pan $ 

[0103)^3 PMOS h^v^^TP 3«\ g| 1 

7t5^>f yfiL-CBmo IlKIt I3PMO 
Sh7^^TP3lt Md^iOSHSL 

l fiffiiff P icjSf LTt y 1 5o ^rO^-vb 
^3PMOSh7^^TP3lt /-KN3&S 

i pmos y^?TP ioy— Mcsa*i-<5 0 « 
oT, HPMOsh7^npio^hM, 

1 1 filBlHf ^-U P ^ L l/^VTfe ^) II y— KN3(C 
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[01041S1PMOS, NMOSh7>^^TP 
1, TNltt, H^EPiOStLS^EttEVl, V2 
KJfcCfcttifESrSftU I320LPF 1 3K»t5f"+- 

i, V2^ ffl^m■§•co(Dmffi^-*^^SbTv^5o it 

[0 105]«ot, |lPMOSF7^^TPl 

a, mM^co(omEEti&m{iLmu^ss(DmjEt(Dm 

S:SfE-t"o Bp-b, |lPMOSF7^^TPlB:, 
OKtbfBrt (^Y-^S:) j^iattffllll»4 3 

[0 10 6] *fc, IlNMOS h7^^TN 1 20 

[0107] rtlia 9 , $3PMOS, NMOSF7 
^^TP3, TN3tt % ^a0K4 3<0^ajte*iC 
S<5V^C/DE]gS4 2^*3tt5^Y — 4 X**?* 

[o i o 8] #cte: % Jiiaoi 5l-1i?/££*tfc^Y— i?* 30 
i-s. 

cm^m-g-c o <^mjE v (ni) a5«ittffl:«;s vDDi 
pmo sh7 >- ^ t p 2 <Dtf— v - y—*m(onjz 

mi, I2NMOS F7^^^TN2^M^f 
L<&5 0 t£oT, l2PMOSh7^^TP2(^) 
tVfitttt, iP^ffifetRpCOS^iS^, $2NMOS h 

fc»atf|BICfc*a. fi&oT, 4$ttJ[H]£§4 3te, Sttfifl; 40 
mVDD(DmJ£ k / — KN 2 (Cattail ^JEEmiEV 1 O 
Ht, — H f N3fc»ft5»2^ffi«EV2i(S:«ffi« 

as vss^ajE<o^s:«}s«? l < ra 0 

[0 10 9] rtUdJ: 0, fgl h7^^TP 1, T 
Nltt, JBl, »2»EtEVl, V2(D1E^CT 
«ii«Sr«»S«¥L<-r5o BP*>, » 1 h7^^TP 

l, TNUt *ffi«rHia*:9l2:at-r«isJE* % IP^^-y 

[0 110] SfoT, ^Y~v^>:7 0 lH]*g4 lfi, I 
1, % 2 {Sfg^H-^U P , DNO^/i^BK/StfcS^ 50 
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m^SrLPF 1 3 le>ft LT^t-^/r ^ ^^t-i^t 
5 0 LPF13H Sx.fcnfc®#fi^<5<m£E(Ota 
AftfLoSffiAtSo 02©VCO14fi, LPF1 
4frt>(OmJ]m^rL oC^LTtilWf^F o u t <7)J^ 

[0111] [aa^m^-c o <on& v (ni) ^{sm^mas 

VSSfciEV^«JEtf>»£\l :<7)I2 0I^ I2PMOS 

h 7 y ? t p 2 b - y-^ffl^uEitt, m 

2NMOS h^>-^^TN2C9-^tLct *) fc'h£<fe 

So Sot, iie^ico^fcjt^-c 

KV^l, l2^iEmJEVlb, V2b (1214 (b) # 

BH) ta'A-fs. «]EiaK4 4'B:. l ^BESJEV l b 
IlNMOS F7>^^TN 1 <Z)-Jr— h JdPfljD L, 
^2^J£mJ3EV2 b Sr^l PMOS h7^^TP 1 
(Off— h^^ADi-So 
[0 112] n*Uc:J:!K *tjEIS8g4 4tt, mi PMO 
S hJV^^TP lCO^ilftSr^l NMOS h7>"^ 
^^TNl<^^il«<t 0 t>ffi<i-5o MP^> I1PMO 

s h7>^TP i<ommmt>\£'\-i$<ti:*). hn 
[0113] ¥ffip#rayifc9o^— 

[0114]^ H2 0»Jp«»R I N4:#JS«-I§-F I 

^@84 1(i, H— ^V^«0*1, fg2fefB^{f-5§- 
UP, DNI^^^r, LPF13i^LTI5l^fO 

PF 1 3 frtbititlZtlZ mXmtlr L o(?5mEEV(Lo)d:. 

[0 115] ffioT. B20VCO 14 11 LPF 1 3 
OBAftfL ocomEEtd^LTtti^ft-g-F o u t(D)| 
«*S:fiy*-f-*o PLLEH»4 0H: % 

(^)PLL0SSlO ICJt^T n 5/ ^ (Dft3&*tfit3ni-t-*o 

[0 116] SSSfi-g-R I NOttftMLT^ 

{f-^-F I NO{4^^gtbTV^t><^ki-^) 0 ^Y" v^K 
.^ltt, *l f l2fiHHftfUP, DN(D/^ 

5 0 IU2 6 (b) f-^-T^ 5 f-> 

{f-^-U P <Ds<SlsXlig\*, 2 {iffi^lf -^-D N^XyW^tl 
9 \aZ\£mM<OWIft%^ J r — i'/7 s >( is-fZo 

:o:<hii v^v7°4 lof-v- -^a§r^< 

L, LPF l 3 0fcB^ff^-L ocomffiv(Lo)§r_b#^^r 

5o 



(13) 
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[0117] ^<D&m. mtlit^F o u t 0>JSiaMRtt_L 

[0 118] £!Wt*R I NOttttfcJtUT 

^4 18, SSl, S2Wf^UP, DN^< 

^ff5o 12 2 6 (c) KSrriSte* IS Hi 

;MH«fc9 1>ffiv\, L**U C/DBB4 2tt % 

£ 0 rcorttt, — 4 1<E>^ — S?*8rti£ 
SW^l 2©*tLj: 9 1>$W>£ii\ LPF 

i soBAftf l o^tsvoojasi^tst^t'M 
<-rs 0 

[oii9] m^m^-F o u t <z>ja ass**! a 

LLEIK40tt, m^/ft-^-F o u t <Dmt&%t% 
»n;x^t5^Wns/^r5/^YA^ ?£*<£> 20 
P L L glBg 1 0 0^ni^it-<TM< -tZ^t Z> 0 
[0120] mtfi^^C o <OflJEEV (Nl) ^Xttttl 
VDDfcl^«BE<0*frg\] r©*3©»6\ $2PMOS 

h 7 ^ t p 2 oy- h - y-^B'©tEEitt, & 

2NMOS b9->S?**TN2 0-t*LJ:t> t>*# < * 
5 0 3£oT, tttUI»ltt4 3a^ ±IEJS 1 (Dm&^fc^X 
(SV^l, ^2^ffimEEVlc, V2c (04 (c) # 
HR) Srffi*^a 0 *tjEliH&4 4tt, |gl#I£©JEVic 
SrilNMOS h?yS?7#TNl©y- McEPADL* 
^2^JEmi£V2 c PMOS h7^^TP 1 30 

toy— MsiRttnrt-s. 

[0 12 1] mfciOx MiE[H]&4 4tt, mi NMO 
S h7^^TN 1 O^ilSSr^l PMOS Y*7Zsi? 
^^TP l<7>3fii^<fc«9 t>te<-T6 0 BP*>, flPMO 
s F ? yi?^^ T P l oetlBAB** < ft 9 , UN 

MOS h7^^TN l<DmW)f&t)tt.'h&< ft5o 
[0 12 2] rortH, ¥{4^S/c9 <D*3-\ — v?3 

>K — v?^V^4 IB:, 2 

ft<t"6o SPt>, ft-^7'4Kl WK^/d 

So 

[0123]^ 0 2 £>S2g{f-5§-R I Nt^ff-S-F I 

^@K4iH IB— >*/w*«<0jRi, ^2{iffiHff^- 

UP, DNK£-3V^ LPF13^Uf^iO 
P F 1 3^feffi*Six5Hi*fS-g-L o^lEV(Lo)H 
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[0 12 4] t£oT, Bl2<DVCO 1 4 & x L P F 1 3 
Otti^ff-^L o (^flffilCj&^LTttl^lf -^"F out <£>J1 
SS^tSc ntb^it). PLL0S4OH 
COPLL[E1K10 It^T (Ogc^ft ^iiiD*r 5 0 

[oi2 5] mmm&R i n^^lt^ 

^4 1H Sfl, f2MffUP, DN©X;W 
ff5o 0 2 6 (b) t^-rj:5^> iUifti 

m^-u p ©^v*«hu ib 2 ets^fs#D n<o^v^#s 

«fc&t>ftv\, L*»U C/DH1»4 2H:, WtPMHSfc 

^^-i/*^ 1 2 ©^n ± 0 tft^S*. LPF 13 

[0126] ^O^*, HiA«#F out 4>jq&ft£S a 
^«^<®i5rtttft^ 0 mi-J:^, P 
LLHB4 0H ttJ^flf F o u t (^«ttftS: g 

P L LOIS 1 0 (OtthKit^xm< -tzzt £ G 
[0 12 7] Ml-*fc, R I NOeffllC^lt 

ftmm&F iK<DGLm*m/ux^z>*><Db-rz> 0 

^7'4 1H »1, ^2te*BMm-^UP f DNcO^< 
i/*ff?o ^<D^ El 2 6 (c) 

ffi^S-S-UPO^v^ilSfi, *2tttB^*DNtfV<>^ 
fcffiV\, tLT, C/D0K4 2H *feP#P5 

So rortfis ^-y — ^#2^4 l<Dy*4 — i? 

U L PF 1 3 commit -^L oOmJEEV(Lo)Sr 
T^^i^So 

[0128] -t<B*S*. UJ*«-g-F o u t G>JB«#H:T 
^LTl^Mti^oXo rtUcitK PL LESS 
4 0& N lH*«-8-Fo u tcOj^iS^Srg^O /l&^^n 
y?£i£Z>Z-bfrX£Z)o 

[0 1 2 9] «±fa£Lfc±5K, ^-^js^flgf-^n 

(1) *tilE]g&4 3fi, fflM^tft^z-KNioi 
ffifciSCfcJISl, *2dE«EVl, V 2 

«nEia«4 4a. »i, *2fifti«tup f dncs 

<5^T, ^2#IEmEEV2£C/DlH]gg4 2 (D^ 1 PM 
O S h y * T P 1 <£>y— h fdfpjp U il ^JEm 

EEV 1 JIl NMOS h7^^TN \<Dff— M-Rl 

m^m&, 1 1 NMO S h 7 y ^ ^ T N 1 <O^Ig 
tt, PMOS h7^^TP li^flSJ; 0 tfi 
<ft5o tOJSS, ^ + —^#^4 V£M<D^* 
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[0 13 0] a*tt»Co©«EEj&M^»e\ £ 

lPM0Sh7^^TP10flS^ UlNMO 

[0 13 1] (2) _bffi<B?-*~- i/#>7°4 ltt, ^ 
«ffi*«fc^if*fcS**v\, vcoi4 

fc«\ PLL@S4 0(DPy^^SS:il<t5iJ: 
#"C*5p 20 
[0 13 2] (3) S*Mf-^R I N<D{&mz%i\^Xftm 

ltt, Jgl, *2ttttmfUP, DNO^V^BICJSS 

NC^WiKKCTLP F 1 3cDtB;ft{f-5§-L o OflEJE 
v(Lo)«:Jb#xa:TI»S*So tKWI^Fo 

fc», PLL0S4OB:, fcb^{f-^-F o u t Oil&SfcSr 

[0 13 3] ft, ^m^jo^T, ^5/ftLTl3P 
MOSh7^^TP3, g3NMOSF7^^ 
TN3^1^fd\ NMOSh5^^S:y-KN3 
PMOS h7V^^TP io^-hi:OK^ 
PMOSh7>^?S:/ ta KN2fc«lNMO 

s f 9 y^^TN i <ay- h t (om^mrt^m^t 

LTt<tV\ ^s/f*-^PMOSh7^ 

h^/B^TllJSLT^J^o Itlb^, PMOSh 
7^^^-HJifj:, *0K*SrJB^T» 40 

1. JB2ffiffiStm»UP f DN«rKKUTHl*D-t-5*W 

[0 13 4] (Ig-Jli&^ffiO filT, *»W«r**ftL 
fc*Z»lfc»li*H5--B7l!lfle-o-CttWi-5. @5 

£^-T 0 :w^-^y7*5iil EI20P llihISS 

1 lfcftxTflJ^fettSo 
[0 13 5] ltt, £l~g?3 PMO 

Sh7^^TPll-13, ^l-!3NMOSF 
7>^^TN11-TN13, A/D (T^n^-x 50 
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[0 13 6] £l PMOS h7^?TP 1 lOy — 

^Hi««ffi«asvEa}{j:«jR$tt, K W vtt» l nmo 
S h7^^TN 1 l^KKy|^^tiTV^5o 
SlNMOS F7>^^TN1 lOy^ttfilfit 
«VSSKS^£jXTl^5 0 UPMOS h7^?T 
P 1 lOKW^illNMOS F7^^TN1 1 
tf> FW ^8M*£;ixfcy — KN 1 

[0 13 7] £l PMOS h7>^^TP 1 1 (Off— 

^UP^J^o fgl PMOS h^V^^T 
P 1 lte % J|Slffitt»S*UPte»<5V^*^Xtt*7 
t5o t^WcSl PMOS h7^?TP 1 1 «\ 
*tt&««VDDj&>6>/ — KN 1 Sr^UTig2cDL PF 1 
3lc«8El (Co)Sr**&i-5 0 LPF13H 

[0 13 8] ^Lfc^l PMOS V"7l/Z>^? 

TPlKt LPF13l:if^^t5o 

~c> LPFi3(t *«Lfc«?Bfaj-***&-ra«ffioaj 
«i^Lo^ffiAt5o ^ox. tBM^Lo corns 

[0 13 9] $lNMOS h7^^TNl lO^ 

M^DN^Jtl^o |lNMOSF7^^T 
Nlltt, *2ffi*»ff^DN*2:*<5V>X*>'XB:d-7 
-T^o t>Uc$lNMOS h7^^TNl ltt, 
H20LPF1 3**&y— KN 1 Sr^bT{&®&®^V 
ssicmfifc I (Co) &%L-t 0 r*U£<fc s LPF13 c^m^r 

[0 14 0] EP^ N tytfJlNMOS h^^i^^^ 
TN11H LPFU^blMf^^ft^t 
3 e tLT, LPF13(i, m^fSf-*t^-t-^mi3EOffl 

[0 14 1] EJLbfcitK fgl PMOS h7>y^^T 
PlUfl NMO SF7 >TN11 OfiyiJUlK 

tt. LPF 1 3CSUliOf t^/7^ft- 

&&ft5lluv>* j t—&S7<< *nr—z?m (c/d 

'SltS) 5 4 t LTffffltSo * LT, 1 1 PMO S h 7 
y^^TPHH LPF l 3JJiSflES:Pt#Hi-r^l 
Bfc#fflLE]K&J|gritU Sinmos h?y^TN 
l l ttL P F l 3 a>b®^£Ki^iif>fS l K^»3M§Kg 

[0 14 2] 111 PMOS ^y^^TP 1 liCttU 
it?IJ^$ttfc^2, !3PMOSh7^^TPl 
2, TP 1 3 d 5 3fe?IJi^^^$H"TTV^^ 0 BP*>, $lh7 

y^^TP i KW^gs$tircy — Kn i \n 
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tis »2 h7^^TP 1 2©KW^ 5 S»Sft, 

TP 1 3 <Oy— ^^ttK®fitmailVDD^H]iD$ttTV^ 

[0 14 3] ^2 PMOS F7^?TP 1 2<Dff— 

T,j2PMOSF7^^TP12H miffi+SS 
fS^UP^tt, SfTfSlgl PMOS h7^^T 

piu la'^^^^-t-So io 

[0 14 4] 313 PMOS |>7^?TP 1 3©^- 

Men ^sfe-rsr^— 3a*bffl*s*ta*ifto«i 

m-g-S l36SA*SiX5o !3PMOSf7^^TP 

13ft, fl$J»f|^S li^f t*c^yt7tao 
[0145] ^2, MS PMOS h7^^TP 1 
2, TP 1 3*RI»fc*^L*:»fr, ^®2, I3b7 

^7^tpi2, TPi3fi N iamfitsasvDD^bia 

20LPF 1 3 le®«t I (Co) £o LPF 1 3 

S*t5«»i (Co)^± t)«#§rSffii-5 0 20 

[0 14 6] gp-b, ^VLfc^2, $3PMOSf7y 
^^TP12, TP13fj:, L P F 1 3 (C®^rSr^^ 

-^ta o ^tt, LPF13H »«L*:«?if*te» 
jtSi-5«Eoaj*«-s-LoSria*-r«o se^r. mair 

So 

[0 14 7] $lNMOS h^V^^TNl 1 ttltt, 

a:?asftt$nfcje2 f i3NMosh7^^TNi 

2, TN13^lJ{^$ntV^5o gP^s mi h7 

TN 1 1 <D KW ^dS»3ttSttfcy — KN 1 30 
i2h7^^TN12©KWy«^ 
H2 h7^7^TN 1 2 (Dy— *YXW>3 VS?** 
TN13(OKWy(^JtlTI/^o I3h7^ 

^ tn i 3 (Dy—*^M&m&mMvss&Eflto£tix\<^ 

[0 14 8] |2NMOS h7>^^TNl 2<Dfr— 

T, |2NMOSf7>'^^TN12H ^2fctg^ 
flfDNCiS^LT, IlNMOSh7^^TNl 
1 t HPSiC^al-^-rSo 40 
[0 14 9] $3NMOS h7^^TNl Z<OV— 

fS*S 2^A^^n^>o $3NMOSh7^^TN 

[0 15 0] ^2, |3NMOS>7^^TN 1 
2, TN13^^|^yU^ te!£2, S3h7 
y^^TN12, TNUtt, @2^)LPF13^P) 

i^mmmm vss^mm i (co> &mt 9 lpfuh # 

[0151] IP^> N tyt^l2, I3NMOS 50 
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^^TN12, TN13H LPF13^^if^r 

>r*^-v— v?i-£ 0 ttt, LPF13H S?Brfifc*t 

[0 15 2] «±^i!9, 12, S3 PMOS h7^ 
^^TP12, TP13tl2, !3NMOSh7^ 
*^TN12, TN13fJ, LPF13(^Ltlf^ 

temifctZo tit, ^2, l3PMOSF7>^^ 
TP 11 2, TP13H LPF13(CtS^ffit 
*2tt#to.L0(S«rJ&*U JK2, $3NMOSh7^ 
^TN12, TM13fj:LPF13^?)lMiV> 

[0 15 3] «riay— KNltt. A/D^i@S5 2{e 

«Stt3*vtv^ 0 A/D**I§H85 2|ctt, m^ff^-c 

2 fi. 18ft <*Htt»«-C«:4o) l-Ri 

*ffi«B VM)Sr«J&-r 6 fcfecDttaM* VSS 

^£E0Ktt, ffi«ffi«j|gVDDfc{S:«ffi«jlSVSSOMo« 
JESrffi^R ll-Rl 4©fia«fc«CT»ELfc*l 
3 #flE«EE v l l -V l 3 Sr^fig-T a 0 
[0 15 4] A/DaE*SK5 2ti\ Sl~^3^JEm 
JE V 1 1 — V 1 3 b ffi*m^-C o OfEV (Co) SrJtge 

■S-tt, m 1 ~H 3 1 1 —V 1 3 L/c 3 

tf 3/ MOtf 3/ hf8^D2- DOiCti^^ilSo A/D 

-DOSr r i j xtt roj ^LtlliAt^o 

wvoDtsBi^jEEWEv 1 Korrfo^tt, a/d^ 

&[E]?g52te N ToOOj <D\f y Mf^D2- DO £rffi 
^J-T^o ffl*«^Cd©*ffi##l#ffi«EEVl 
ii*2»E«EVi2©Bl!i*>5i#, A/DgjftS 
!S52tt, riooj Otfsx Mf-*§-D2—Do£[±};fti- 
£o ffi*«*CoO«JBE3P»2^jBE«EVl 2t 

»3»JBE«BEVi 3 0HBte*>5i:#, A/DaJSfcHIBSS 
2te, ruoj (D^s/hMD2-D0S:t±iAt5 o 
35fc:*fc, ttJ^{f-§-Co<0«JE^^3^m«JEEVl 3 b 
(S:«ffi:SaavssoPfl^fc4t* % a/d^»hi^5 2 
tt, r.uu otr^ hflr§-D-2~ d o SrttS**f-^o 

[O15 6]05Of^5 3M, A/D^ftiggg 
5 2^&M*SiX5tfy hff^D2-D0^AA$n 

D0{eSo*v^ tf ;y Mf-^-D 2, DOSr^rtt^m 
1, JR2#J»«*S1, S 2 t LTHB^-r^e 
[0157] \fy Mt-i-D 2 SfllSai^fS^C o 

flEv(Co)^iB«ffl«agVDDt IB 1 #ffi®J£v 1 1 cop^{c 

TOj T'fe^ tB*flfCoOlEV(Co)^g 
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i#ee«j£v 1 1 ki&mGLmmvssvmz-hzvifK 

r l j T'fe5 0 t¥oT, roj <D\fy Mf^D 2, EP*> 
L 1 MWBtS 1 fit. ffi^m-§-C o <DWE» 

[0158] tr-/hm#Dott, strism*«^co(om 

JEV(Co)*ie«ffi«HtVDDi:*3»jBE«ffiVl 3<E>Fflf- 
3#jE®ffiv l 3 fcifi«ffitta[VSSO|IBlz:a>5l*K 

r i j -efc^o «ot, ru ©trymfDo, ep^ 

(S«ffi«jRVSS^i£VNfl|BE-c&a r Sr^-To 
[0 15 9] ^ot, A/D^0^5 2tr^-^5 
3t3\ m*fS-^CoOSffi^iS«ffi«JlgVDD^ifiV>«EE 

l^<Il, »2WWfS-S-s l, S2SrW^t5ftlB 

[0160] HI 5 KTrrT J; 5 fc, » 1 MffflfS 1 te, 
^3 PMOS h7^^TP 1 3 (Off— h^fPin^n 
5 e $3PMOSh7^^TP13fi N r 1 j (H 

w<^> (o^isa«m-§-s licjs^L-oa-^u roj 20 

(LW</V) Of 1 SJWf ^"S 1 i^lttyf^o 

r©Li/^;wf lawtf s m^ff-^-cocom 

JE*Sii5«<St«jRVDD(2:iffv^r:i:S:^-t-o ffiot, $3P 

m-^S2te, »3NMOSh7^^TN13©y- 
b^PPJP^lxSo I3NMOS h7^^TNl 3 
tt, r 1 j (Hl/^W) 0^2BWf^S2l^tT 

tvu roj (l (OJB2»jfl¥«#s 2»cjfc;« 

LT^7t5 0 rOHl/^Of2»fSfS2^ ffl 30 
^ ^ot, S3NMOSh7^^TN13|j: N tti^ff 

[0161] flcm, ±iSOct 5 l-«fifc*tt^^r— 

EV3(owicfc5»&] A/D*«lia 
S5 2tt % ri i oj xte ri o oj otf 5/ Mf^-D2 40 

~D0Srl±l^i-^ o 7^5 3(1, tf;y Hf-g-D 2 — 
D 0 LTH l/-<;l/(Ol 1 SJ^fl^S 1 ^ L 

^2W(f^S2^^t5o :0*1, »2#J»« 
^•Sl, S2ClSI : U$3h7^^TP13 ) T 
N13tt#|:t7t5o ^<Dtifr y fg2 C/DHJ&5 5 

[0162] tfcoT, ^-Y — ^^^5 1 tefg 1 C/D 

»t5f+-^/r-{^ft-^itt, fiPMOS, 

NMOS h^>v^*^TP 1 1, TNI KOffittffiA^ 50 
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[0163] [ffi^fS-g-C o 0«ffi3&5ii5ttffi«jSVDDt 
*l»EE«EEV10BBl!lfca»^] :^)$2(D^ A 
/Daafc0iS5 2tt, TOOOJ <Dtfs> Mf^-D2~D 
0Srffi^^ o 7^5 3tt, \f y bfS-^-D2— DO 
^flTL^;u^l, l2 9ffl{|fSl, S2£ 
ttl^i-5o l3PMOSh7^?TP13ftLl//< 
/KOllSJfflffSK^tTtyU I3NMOS 

K7^^TN1 3IJL U^;V<Djg2ffl$$iM-%rS 2\C 
S:|Ltt7t5o rtt(Cj:t), «2C/D@85 5|1 

[0 164] ftoT, ft-^^5 l'lt, *1, £ 
2C/D0SS5 4, 5 5&fflV^^* — S'SrfTV^. »1 

1 2[-Jt;-<TP±:^ttSL[H]?S (7^ft-«) <£>SB 
U h^^-i?&&&<-r% 0 EP 

ip, ft-^7'5lH »2C/DEH&5 5K:J;?> 

[0165] [dJ*« o <Z>«EE*S* 3 ^Eflffi V 3 
tfi«tt««VSSOWlJ:fc5»&] rof30i^ A 
/D^M5 2H ril lj Otfi/ h{f-g-D2~D 
oSrtB^i-r^o 7^5 311 tf 5/ Mf^D2- DO 
(^LTHl/^Oil, ft2ffiff{t#Sl, S2Sr 
tti2rf~5o f 3 PMOS h7^^TP 1 3HHI/^< 
SloOmiW&fB^-S llC^br^^L, I3NMOS 

h7^^TNl 3 OHl/^</VC0^2^JWH^-S 2 
^§IT^>« 0 I2C/D0K5 5 

[0 16 6] ^oT, — 5 111, fgl C/ 
DEK5 4Srffl^x^* — i*S:m\ H, I2C/D 
5 5 &m\t^xy* 4 o 0 r*U- 

U ^^^^^-^*?r#<-r^o EP^. ^-y-v^v 
7^5 111 l2C/D@85 5ia5f^ttf^ 

[0 16 7] EJLbiSiBLfcJ: 51-, ^— HtS^(c±n 

(1) IfU, I2C/D0K5 4, 55£{i*L s flC 
/D@85 4Mf 1, l2ffitlHf^UP, DNCS 

-Swc^*— - ^»^/x>f — S?»flM8rfr feiir^o 

t5i5i-Uo -toss** ft-^/sm, to 
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£^^tfAn£^s s r £ 5o 

[0 16 8] (*H*Jfi»«) JWTs *3BWSr**fl:L 

[0 16 9] H8B, *JHfc»»0?-^— ^*^5 1 
fit* 02<£>P L LleJSgl 0<D^— 4 Ifcft*. ■ 

TJBv^*tS 0 

[0 17 0] i/tfls?5 1 a fit, H-I5PM 

OSh7^^TPll-15, |l-|5NMOS 

h7^^TNll-TN15, A/D (T^n 
*f4*J9M ^W5 2a, Rtf, 7*3-^5 3 a £ 

[0 17 1] $l-!3PMOS h7^^TP 1 1 
-TP13 % §l-$3NMOSh7^^TNll 

-TN13H mmRx*m^&m~nm&Mhm^ib 

So EP^> Hi PMOS h7^?TP 1 lirflN 
MOS h7V^^TN 1 1 fit. %\^\— *?/*f4* 

S?EH* (#1 C/DEH8) 5 4£fit$;-rSo » 
2, |3PMOSh5^?TP12, TP13tI 
2, |3NMOSh7^^TN12, TN13tt, 
US 2 c/DIhISS 5 5 Srttrirt- So 

[0 17 2] ^1 PMOS h7^^TP.l lt-BU 
«W«K**t*:!ll4 i Jg5PMOSh?V^TPl 
4, TP 1 sasjfcJIJfcSBttSttTVNSo EP*>, ^lh7 
yy^nP 1 KW^asRSixfey-KN 1 
B % $4 h 7>^^ T P 1 4 (^) K W 
^4 h5^?TP20y^tt»5 F7^^T 
P15<OKW^»«*ttW5o *5h7>^* 

tp i 5<^y— ^{cB:^s®am^gvDD^s]J^$^^Tv^ 

So 

[0 17 3] PMOS h7^^TP 1 4 (D<^— 

M-fit, «rsEj|5i{fcffiiift»upa5A**n5 0 

^4 PMOS h7^^TP 1 4 fit. ^ 1 
MUP^ttt, lWE^l PMOS f7^^T 

p 1 1 fcra*fc*^*7-f-a 0 

[0 17 4] SB 5 PMOS h7V^^TP 1 5(D^- 

•Wt-§-S 3dSA^$tlSo !5PMOSh7^^^T 
P 1 5 fit, f l»ff^S 3lcjS«:UT^-^*^i-5o 
[0175] ^4, &5 PMOS h7^^TP 1 
4, TP15^^[ctyUci^ R£4, $5h7 
yv?7^TP 1 4, TP 1 5 fit, i9ilifi:«jHVDD*»foig 
20LPF13 \^mM I (Co) Sr«*&-rSo LPF13 

fit* ttWia^^J:0*S«»iai8TaboT, 

*n5««i (co)[cj:Qmff&*OT&. 

[0 17 6] BP^. tyU:$4, Jg5 PMOS Y^Z/ 
^TP14, TP15U, LPF13(lifS:f^ 
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-^t5o LPF13H *abfc«#fi(->?t 

j6-fa«Eoia*«»Lo«rmA-#-*. ttox, mjjm 

So 

[0 17 7] IlNMOS F7^^TN 1 Unfit* 
E?USa«Snfc^4_, !5NMOSh7^^TNl 
4, TN15#jWe«KSftW5. BP*,^ #1 

y^^TN i i o K W y^iiJ^cy-KN 1 \z. 

fit. |4h7^^TN14(OKWV«^ 
10 ^4 h7^^TN 1 4 CDy— :*fi£^5 h?^^? 
TN 1 5 (O K W ^UtlTV^o I5h7^; 
*TN1 SOy— ^KKtfi«ffi««[VSS*HlJPS'*t-CV^ 

So 

[0 17 8] I4NMOS h7^^TN 1 4 0^- 

M-fit, ttlEJ!4ffitt««»DNasA**ixS. «o 

jS4NMOSh?^?TN14|t, f4fir«l 
flfDNI^St^ |lNMOSh7^^TNl 

l h m&\z.Hrzs*7lr So 

[0 17 9] I5NMOS h7^^TN 1 5 
20 H-fit. «Jd^*9*a — ^6 3 a4»feBJA**ta»4#J 
»fS#S 4aSA**ft*o $5NMOS h7^^T 
N15H »4MMIfs 4l:j£»tTtyt7t5o 

[0180] |4, $5NMOS h7^^TNl 
4, TNI 5#IBI»te*^L*:»&\ •tt«4, I5K7 
y^^TNl'4, TNI 5tt, H20LPF13H 

i£«ffi«SISvss^ mstt I (Co) SrSit-r o LPF13H tft 

[0 18 1] IP*,, tytfc$4, I5NMOS b 9 > 
^TN14, TN15(t LPF13^bifSrf 
30 -f^t-v^io tLT, LPF13H, «Wf*te» 

HoOtEtt, l^^>I^LTig:< ft S 0 

[0 18 2] £A_bl-± 9 , *4, ^5 PMO S h7^ 
^^TP14, TP15t^4, $5NMOSF7^ 
^^TN14, T N 1 5 fit, LPF13^LTtflF© 

^QM (C/D08) 5 6t»«t8« IP*>> 
ft^*^5 1att, ^1-®3(DC/DIh1^5 4 

— 5 6 S:^tp 0 

40 [0183] flftlEy — KN 1 fit, A/D»IS 52a 
{C^£*VC^S 0 A/DJESM1HS5 2 a icfct, fcfcWfg 

K5 2 a fit. OjgfetR 1 1 

— R I5t0 *5»ffiEHSSr*tf 0 ffifetR 1 1 — R 1 5 
fit, *«ffi««VDD*«^5fc«)^«Mlfti:(S:«fi:« 

l^S e ^ffiEBSfit, *«ffi«aSVDDi:ig:«fil!:«jiavss^ 
MoeffiSrffittRl l~Rl5 0fiftffll^i:T»EL 
fcJS l —If? 3 #JEmJE V 11-V14 Sr^-TSo 
50 [0 18 4] A/D^#|[H]gg5 2 a «\ fgl~fg3#ffi 
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«BE V ll-V14t a*«»c o <D«JE V (Co) SrJt« 

*H\ H-l3^fftffiVl l-Vl 4fc*tt&L*:4 
tf$/ b(Otf 5/ VOKXM&ZftZo A/D 

r l j xtt roj fcLTffi^-^So 

[0 18 5] BUtt, IB^Co^tEE^iSlfii 
agVDDir^l^ffi«EEVl l<Drai-fc5fc*^ A/D^ 
SHUK5 2att x TOOOOj <£> tf $/ Mf -5§-D 2 ~D 0 
Srtti^^-5o *fc, a*«-g-CoO«ffi«s*l»JE«EE 10 
VI 1 igg2#JE@JEVl 2^*5J:tv A/D^ 
»5 2a^ T1 0 0 0J (OtTs/ HffD2-D0 
£tti*-r£o Hi-, ffi*«-8-Co^'«ffi3Js»2»m«HE 
VI 2i^3#JE«J£Vl 3<om\Chi>t%, A/DS5 
3&[Hl£g5 2 att; 1*1 1 0 Oj <Dtf$/ Hf^D2-D0 

^m^-r^o we**:, Hj*ffir*co<o«BEas*3^ffi 

DEVI 3 t^4^ElEVl 4«^fe5t^, A/ 
D^gM§M»5 2 a B\ ruioj Otfy h<f^D2- 

«BEV1 4 i:iB;*ffl:«jlSVSSOM^fc«i:*, A/D^ 20 
2 a ri 1 1 1 j CO\fy hff^-D 2— DO 

[0 18 6] Ell 007^^5 3 a A/D^j& 
[Hgg5 2 a ^f>m^$tbStfs/ hff^D3- D 0 ^ A^J 
SttSc .f3^lHl!55 3 aH:, A#£*i;6 tf^ 
D3-D0(JlSoVT, tf*/ hft-J§-D3, D2, Dl, 

D o Sr-tix-eix* l , *3, 354, B2fi»fltsi, 

S3, S4, S 2 t LXffl^o 

[0 18 7] tf ^ m*D3tt, itlfSffi^fl^-CoOS 
EEV (Co) «sjBS«ffi«KVDDfc m l #J£®I£ V 1 1 <DKfr 30 
fc£B#tt: TOj -Cfct), ffi^m-^-Co^mJBEV(Co)^^ 
l^JEflffiv l l fc{Mtt««Evss©|IBfc*SWPK: 

ru x*hz>o «o-c, if5/hm-^D2. in^^i^ 

l #JE«£Ev i i ©Ho«Et?*)5^ t Sr*i- 0 
[0 18 8] tfj, HffD2H itfEUMfCo^t 
JEV(Co)dSftttfi!:«aRVDDi:^2^JE«ffiV 1 2» 
fc^^f- Toj -Cfc«9, a*m*Co<0«BEV(Co)^ 
2^E1EV 1 2 t(S«ffi«RVSSO|H]^*>5«Pl2: 

r i j -c&So «ot, roj cotr ^ hm^-D 2, BP^ 40 

ft«ffi««VDDfc»2^EESBEVl 2<^BB<0«BE-Cfca 

[0 18 9] tf y hff-^D 1 ft. MIBm^fS-^C o(^m 
JEEV (Co) *SBJ«ffi«ag VDDi 35 3 ^i£SEV 1 3 (OBBJc 
roj "Cfc9, Ui*m-S-CoO«BEV(Co)^^ 

3^mmiEv i 3 ir(ssfi[aflsvssoBB^*>5^ 
r i j -?fc£ 0 ^ot, r i j otrj/HstDi, IP*? 

Hl/^»4fl«|fS4tt, m*«#CoO«flEds 
3?3#J!E®J£V 1 3 fc(g:«ffiaj|SVSS<Dra<0«flE-Cfe5 50 
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[0 19 0] tryhft-^DOtt, WiEHi*{t*S-c oot 
BEV(C6)**«ffi««VDDi:fS4»EE«BEV 1 4<^F^ic 
fcSWK/Oj % ffi*m-g-Co(D«£EV(Co)^^ 

4^ffimffiv 1 4 ifi«ffi«WVSS^WIIt*>a«Ftc: 

r i j -c*>5 0 ^ox. r i j MifDo, sp*> 

HU^</V(0*2ft(IW«#S 2 fit. ffi^{ltCoOlH^ 

i4^EtEv 1 4 ti&m$Lmmvss<Dm<DmEEx2bz> 

[0 19 1] «§oT, A/D^miH]SS5 2 a i^a — V 
5 3a^ miltE^C o <^«BE^iiS«ffi«aSVDD{^:ifiV^ 
«BEd*^tt«»VSS^iSV>ftE^*ttiaL v -t<0»ttl 

tt*fclK5< IS i MfUftlWt *s i -s 4 SrttWr*-* 
[0192] g| 8 X 5 fc. n *j»ft-s-s 1 

|g3 PMOS h7^7^TP 1 3£>^— HcHWta^fr 
5 0 |3PMOSh7>^^TP13[j: N r 1 j (H 

w</v) (Of i sjtfpm -g-s i b-c^-^ u r o j 

[0 19 3] mzffi&HB&S 2tt. I3NMOS h^>- 
& TN 1 3 O^r — h \Z.EPl)ti£tlZ> 0 |3NMOSh 
7^^TN13H, r 1 j (HW<A-) <D%$2ffl'i® 
MS2^§tttyt s TOJ (Ll/^V) (Dg?2 

[0194113 SUWfS-S-S 3 H\ m 5 PMO Sf7> 
^^TP 1 S<Dff— M-EP2JD£*L£o ^5 PMOS h 
7^^TP15H r l j (Hl/^;l/) <£>^3fMP 
ft-g-S 3lc£§LTt7U TOJ (Ll/^) (D^3 

[0 19 5] »4ffl»ft*S4tt, 55NMOS h 9 ^ 
v?X^TN 1 5<D^— McPP#P£*l/So |5NMOS> 
7^nN 1 5tt, r 1 j (Hl/^V) 0^4$iJ^J 
{H-^-S 4 I^UtyU TOj (Lt-<^) (Of4 
*J^l{f * S 4 LTt7ta o 

[ffl*{&-§-C o <D«ffifl*^ 2 M1EV 2ii3 ^EEfl: 
EV3 0Bl:*5»^] A/D^lH] 
g§52^. r 1 1 0 0 J <F>\? y h{f-^-D 3-D 0 
«o f^5 3}t tfy HffD3-D0i:j£tL 
tHM^©*l, S3a»fffSl, S3HI/^ 
^2, «4Mff|RfS2, S4&ffiM5o 
-S4^J^fS^-S 1-S4l^tt^3 
TP 13, TN13tt*ICt7t5o tOtclb. %S2 9 
S3C/DIH1K5 5, 5 6BJKlf£Lfty\ 

[0 19 7] ^oT, ^>^5 lattll C/ 

D0SS5 4<D^Srt&^$it^o -tb(wit), KN1 
i^-r^^^r— i^/x^ ^-Y— i?*tt, Si PMO 
S, NMOSh7^^TPll, TN 1 l<G>HH&fjg 
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[oi98] im^m^-c o <ow£#9s i v i 

2H: r TIOOOJ (£>fcf s> Ml^D 3 
— DOSrHtfrTS. 7^5 311 ^MIfD3- 
DOI^LT; Hl/^©»l«HWtfSlSffiA 
U L l/^l/Of 2 ~« 4 S 2 - S 4 Srffi A t 

£ 0 | 3 PMO S h 7 ^ T P 1 3 «H 

l»f|-SU:jSSLTt7U !5PMOSf7y 10 
^ ^TP13fJL l^/KD^ 3 MWB^r S 3 L 
-r^yf^e ^3, |5NMOSh7^^TNl 
3, TN15BL^;l/^2, *4ffl»fifS2, S 
4(^« : LT^-^-rao wtt^<t9, |?2C/D[h]S&5 
5tt»ifpL4V\ S(53C>Dig»5 6fi^* — $?ttfls(0 

[0199] feoT, ^-y — v^^S late, ^ 1 , 
I3C/D0IS54, 5 6&m^X7~*~ S?«rfflr\ S£ 
1 C/DHS&5 4 0^§:f ^Tt^^-V-^ £fr5o 
fiPfe, fiTt5*lPMOSh7^^TPUOE 20 
»I6*S\ »5 PMOS h7^^TP 1 5 iC i DM 

[0 2 0 0] rtUdJ;^ f^^7'5 1a(l tH 

Ott»ffctJ«ri*< U — 
So MP*>> f^*^5 1a|J, |?3C/D[h)S&5 

jElTSo 

[0 2 0 1] [tb^fH-^C o <^«JBEdSiSi«fil!:«jB VDDt 30 
f l^lEtEVl^|Cfe6S^] :^)$3(7)^ A 
2tt, TOOOOJ CDtfs/ Ml-S§-D3~ 
D0£rfcb2rf-S o f^5 3(l tf^ Mf^D3-D 

0 LT L l/^VOS 1 4 ffrJWf-^ S 1 - S 4 
§Tffi^*r5o ®3, |5PMOSh7^^TPl 
3, TP15BLl/^«l, *3#J»fS-^Sl, S 
3iCiS^LT^^L, 313, l5NMOSh7^X^ 
TNI 3, TN15ttLl/^f2, K4lHMfS 

2, S 4^JE£«PLT^i-a o rtt^CiO, 12, |g3 
C/D[n]gg5 5, 5 6tt^-Y — v?»^O^Srff9o 40 

[0 2 0 2] ££oT, i?#^5 1 a B\ ^1 — 

S?3C/D[e]gg5 4~5 6 SrJHVvf^-V — S**rfrV\ 3? 

1 C/D0S&5 4 co^^i^Tr-V S**fr5o 

ip*>, HKKST-t-smi pmos h7^^TP 1 1 
(omW)mti^. ms 9 i5PMosf7^^TPi 

3, TP 1 5K£9ffi5!RT-£>£o 

[0 2 0 3] miCi D, — S/tf^S 1 a ft, ffi 
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So BPfe. f^^Slaft, 12, f3C/D 

[0 2 0 4] S^V^S 1 a JbfBfg 2 

<D»^Ufc^T»2C/DEI!&5 5*»«s£*5#*:f* 
v*§r#K-f S Q 1P*>, ^-Y— ^>^ w 5 1 a 

[0 2 0 5] [U*«#C o 3 ^EEflffi V 3 

fc»3»flE«EV4©IBlC*6»fr] :OI4(OI^ 
A/DSBJfcia»5 2fct x ruiOj OtTs/ HtfD3 
-DOSrm^-TSo 7^5 3(1 tf$/ h«#D3- 
DOtcMLTHl/^Il, 13, ^4*J^«-g-S 

1, S3, S4Srffl^U L l^-</k^>^2^JffiJff^-S 2 
SrtU^fSo ^3, |5PMOSh7^^TPl 
3, TP 1 SOiHU^</U(OmiM9MS^rS ltCJ&«FLT 
^-^i"So I3NMOS b^v^^TNl 3HLl/«< 
A-COfg2^JWf^§-S 2 fcj&g: U mSNMOS 

h7^7^TN 1 5 |iHl/-<;KOl4SJWf-?-S 4 
^LTtyf^o r*U£<fc K) , »2C/DIh1S&5 5 
H\ »fELfcl\, l3C/D[H]85 6(j:r^^^ 

[0 2 0 6] fifoT, ^-V— ^^^5 1 a fct, flC 
/D[H]Sg5 4<0*&/HV^^* — S?«rfTV\ # 1 , ?g 3 
C/D02S5 4, 5 6*^T^>f — v^fTSo 

'SP*>x iTt^HNMOS h7^7^TNl 1 (DM 

IRT'fcSo 

[0 2 0 7] Ztl\z£K>, fW^/5 1a(i x m 
^fs-§-c o o«ffi^5(g:«ffi«jHvss^cjav^4i^^. 
<F>^\ — i/X>-7*l 2 ±0 1>KV^*E1K — ^0 

So fiPt>, f^#y/5 1ali, ^3C/DIh]K5 
6 {£<k *) ?--Y—i?&b^r>( 7 >^ SrM 

IE-TSo 

[0 2 0 8] [U*«-i-CoO«E*»4^JBE«EEV4 
t(S«ffi««VSSOflBtefc5^]-r.OflS5<04fr& N A 
/D^&(H]S§5 2 ft, ri 1 1 1 j Otf 5/ HttD3- 
DOSrffi^t^o f^53fc tfs> Mf-5§-D3~D 
0 IZllSS L t H l/^KOg 1 -1 4 ffliflf S 1-S4 
&mt)-fZ>o ^3, |5PMOSh7y^TPl 
3, TP 1 SfiH^K^gl, ^3»J^I{f-g-S 1, S 
3l^tttt7U ^3, iSNMOS^^X^ 
TNI 3, TN15BHU"<;KO»2, i4$Mf^S 

2, S4[Cj£f LttytSo rtttCit), ^2, 13 
C/DlH]^5 5, 5 6te, "T^^^ — i?»YE<Dfr&?f 

[0 2 0 9] fiSoT, — i/^frZ/y^ 5 1 a H\ SlC 
/DE1K5 4<o*S:fflv^^Y— ^Srffv\ »i~^3 

C/D0SS5 4 — 5 ecD^m^^xv"^ ^^f-^—^^n 

9o EP*>, im^lNMOS F7>^^TN1 1 
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©KtMB^srSsa, *5NMosh?y^TNi 

3, TNI 5 9tt 5IR~Cfc<5o 

[0 2 10] riXteiO, ^-^ — ^^5 1 ate. ffl 

3 Q SP*>* f^i/#^5 1att, fg2, I3C/D 
Egg 5 5, 5 6 m ± <9 f^-i/ftf^ ^^--Y — v^ficO 

[0211] ft-^y/S 1 a te. _b|E^4 10 

l a te. tti^ff^-C o^mJE^JCLTMlESSr^M-r 
[0212] 13 1 1 te> 1^1 — ^yl/^ffi<D» 1,^2 

-To ^ft-^^nm is«fit«aavss{Ha 20 

[0 2 13] ^JrlESSLfcJ:?^ m^MMl&m^Xti 

it^)o 30 
(1) f^^5 1afj, fgl~Sl3C/D|H|g§ 
54-56£{f;t, »1C/D@8 5 4tttfl, 12 

satotfs&fTfo**o tit, — Sfctfi^S 1 
ate, ffi*«#Co<D«EE«Jia^V^ |3C/D@^ 
5 6^, Xtefg2, fg3 C/D0SS5 5, 5 6i^t 
T^*-V — v^SjfEX te^ ^ ^ ^ ^ — Srtf 5 <t 9 

t-ufco -ton*, ^-v— y^yy*5 i ate> m^/ft-f- 

»*p**«3E-r * r t a*-e£ £ Q 40 
[0214] «u jr=3s*««Bte*5v^ a/d 

^j&[E]Eg5 2, 5 2 a, 7^=3-^5 3,5 3 a l^ftx. 

[0215] */c, ir, mE.mmmm\^^x. f** 

-^5 3, 5 3 a £«ll&LmifcLTt>±V\. Kfc* * 

mE.mmnm\^^x. A/D^minisgs 2, 52 

[0 2 16] (flSe9£ffi3fg*g) *55WSr*flc^U 
fcJ&E5Mfc«j|§«:ia l 2 -!U1 4ic^oTIftP^"t-^o 50 
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nm—<Dn^-%ttvx^(Dmw%:—n4£&-tz>o 

[0 2 17] mi 2te, ^*>-^6 
l<D[H]Sg[g]T-;fc£o — Sfctf^e lte, -WH 
PMOS, NMOSF7^^TPll, TP 1 1 <t 
5 S?IhHS 5 4 £r^£r 0 

[0 2 1 8] — *i<Dmi f7^^TP 1 1, TNI 

1 by— KNlO^i-te. tMn$2PMOS, NM 
OS h7^^TP 1 2, TN12^Ait^T 

[0 2 19] ^2 PMOS h7^^TP 2 1 (Dtf— 

5 0 fct, $2PMOSh7>'v ; ^^TP2lH y 

— KW y HI ley — KN i tolffiv (Ni) t ifiSSffiS 
m VDD<0«EE©SlfcJES CfcmfiftSr^ C £i££ 0 
[0 2 2 0] ^2NMOS h7^^TN2 1 (D^f— 

<5o fi£oT, $2NMOS h7^^TN2 1 te. V 

KN 1 (DlEV(Nl) 

[0 2 2 1] ^2 PMOS h7^^TP 2 lO^- 
hfcy— ^*5S5jggSix*:gE3R^-Cfc5y— KN2 1 tel& 

i^t^op io#sigA;as^f-«ttS;h/c^ 

KN 1 icg^£*T,TV>5 0 

[0 2 2 2] $2NMOS h7^^^TN2 1 <7)>r— 

b t y tLfc«^-efcs y — kn 2 2 tern 

2 ^-<T>y°o p 2 o#RteA:fc^fcS«s*L-^ 
So ; e^)i2^7y7'oP2ogeAMm y — 

KN 1 KftifcSixT^So 

[0223] ai 5 f i^t^'op 

lte, 'WT;**BE£/ftE]g&6 2 fcS»*t*@[£l3S6 3 £r 
IStto ^mm^6 3te. ^RKA*«S^^A^§tt 
I P i:RteA*iB^teA* I M(OiE 

m^m^x. mmm^s 1 io®E^±#xfiT^$ 

[0 2 2 4] S£irf-*U3, I M^lEi^ Ltfl^ 

I P(Ofl:EE^AV/c(tKl/^^ t^tEAVI^f 
UNMOS F7>^^TN2 3 b ^a£tbS«flE^A 

i tdvmto-tZo z<Dmto-tz>m%iA i i^jsums: 

^-TNMO Sh7 y ^ ^ T N 2 3 a t-g{t^-5«Sft^ a 

1 TdtfM'p-tZo -etLlC^f/S LT, P MO Sf7 y ^ 
^TP 2 3 bi^nsm^A I &^t«/>-T5 0 Mtbif 
i(g[E]^6 3te> ffiAffif^tPMOS h7>"^^TP 

2 3 b KJS^T^fti-SmSfC* (2 A I) lC»JSLtl 
SESrKv^tfo t^l, Sli!3iS*MlH}^6 3te, MAr 
5»l*J»fS*S 1 K0«EESrT»**a o 

[0 2 2 5] iS5f{C, {f-^- I P CDflllEt-** LXft-?- 1 MC0 

Kit*iiEiK 6 3 te, jsi»jw«*si icomiE^±#^ 
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•tirSo *2^7y^OP2tt, ll^T^OPl 

[0 2 2 6] ±IS^J:9, |1^7^0P1B, y 
— KN 2 i ^y — KN l^flffiSI-SoXmJE^^iSJ 

$Hf-^S PMOS h7V^^TP 2 2{2iai 

J^So »2^r^OP2B, /-KN2 2 

i/-KNl ©WEEKlc*^ MEEVfS 2 MfWA^S l 
2&II3NMOS h7>^^TN2 2^tH^i-§ 0 
[0 2 2 7] y — KN 1 i: / — KN 2 1 , N22^tE 10 

no:, taAft-^co^ttjEEtieaittajsvDD, 

'SRVSS(D«EESfcfiH"r«o SP*>, #1, 12^7^ 
T'OPl, OP2if2PMOS, NMO S h7^^ 

*TP2 1, TN2 1H mjji§^co<Dm&.&MmtiL 

[0 2 2 8] mi »JW«#S 1 1 f£O^TS$^1-*Ui, 

^ ^it^T^OP l cow A^JB^W^WEfttt/h 

rtt^ifj, Il^T^OPUl WVMtflE 20 

©^nmtpm-g-s 1 l^«o ^LX, Ilt^T 
y^opin M«i J ^ l Hlo«ffi^ s /^sv^f5^^iev^ (bs 

■ti. 

[0229] ttijim^-c o (omsffiiSM&Mmv 

ss£>mffit-^4§-a\ gi^ry7 p OPioMAM 

Pitt, {6v^EO^l$y^fg-^S 1 lSrffi^-rSo * 
UT> Iit^7y7'OPi}j:, W*H^IB©«ESS** 
£vM££fffi^ «s«ffi««vss^fiv^ tffi^iiW 30 

[0 2 3 0] 12 mmiE^-S 1 2 |CO^TS¥&i-*Ui* 

^ 12 v^o P 2 ©MAAfi^KOlSStt* 
£V\ £*LU:<fc9* l2t^7y7°OP2H m^MBb 
^)i2Wf|fS 1 2£ffi;>rf5 0 ^tT, 12^7 

IWtt«HVDDS fcifiv^ mEEcoff?2frJpfB^-S l 2§rm 

[0231] js*^, ffi^m^c o (o«jEE^{£«ffiaa5v 40 
sscomffi^iav^t^ » 2 ^o p 2 ^maab 
?B©tESB/hSv\ mici5, i2^7y7'o 

P2(t m^ms.<om2mmm^s 1 2&mjj~rz> 0 * 

LT, l2t^7y7°OP2H W«8-?-ra©affiS6d5/h 

ft-g-s i 2 %mt>-tz>o 

[0 2 3 2] flftlE® 3 P MO S h 9 9 T P 2 2 CO 

$tt, KKyBgl PMOS F7^^TP 1 ICO 
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[0 2 3 3] ^3 PMOS F^y^^TP 2 2<Dtf— 

v\z:n. imb»i»j»«*s 1 ia*A*as*L5. ^3p 

MOS h7>^^TP 2 2B\ ^lfBHfii{&-g-S 111: 

m-3^T*^L,±b%^ ^(DmiM'&m^s acorn 

[0 2 3 4] -^(0^3 PMOS h7^^^TP 2 2 
te x 11 PMOS h7^^TP 1 1CD>^— McftUbP 

^5Sifi^ffUPi:tyfi»^t^M 

§T^X.5o EP^> 13 PMOS h7^^TP 2 2C7) 
PMOS h7^^TP 2 2 Sr^bTi^Sffia^VDD 
[0 2 3 5] IlPMOS h7^^TPl 111 £ 

i ttfts«*u p h sn5o ^ox, 

H PMOS h7^^TP 1 1H\ ilfiftifl^ 
UPO«BEK»«:LT!»ii«S:^r«U ft-v^t6i 
SftS:«:^-f-5o IP*>. |3PMOSh7^^TP2 
2tt, f lMWl^S 1 l|£*^V>TC/DEgg&«/* 
1rZ>%\ pmos h7>^^TP l l^ft- v^iSr 

[0 2 3 6] fiJ|Em3NMOS h7>"^^TN2 2 CO 

£*U KW ^ttfl NMOS h7^^TN 1 1 CO 

[0 2 3 7] % 3 NMOS h7^^TN2 2<0-$r— 
hfctt* WIB*2»J»«-g-S 1 2dSAAStLS e S3N 
MOS h7^^TN2 2J2, HSMf^S 121: 

g^vvoj-^LfcifMc, t©«i*j»«fs 1 1 com 

[0 2 3 8] ^(OI3NMOS F7^^TN2 2 
B\ flNMOS h7>^^TNl 1 McSUJD 
£ :Jx£ m 2 tt«»|*D N |C*>«Kttte»JES-rS 
£r^X<5o IP*?, I3NMOSF7^^TN2 20 
*>««t«#/h*VN»&, l2fifim^DNB, 13 
NMOS h7^^TN2 2 L,xfcmti[MM VSS 

[0 2 3 9] Hi NMOS h7>^^TN lite, ^ 
^1 2 ffi^Hf ^ D b I: A* $ tlSo fto-C, 

*iNMosh7^?TNiitt, m2\tmmm^ 

S§r^t6o BP^, g3NMOSh7^^TN2 
2HU »2#J»«»S 1 2|cS-5VN-CC/D"IlIttSr*^ 
f^IlNMOS h7y^^TNl lCO^-^— v^SSr 

[0 2 40] IP^ X $3P MO S , NMO SF7 >"i?X> 
^TP22, TN22H C/D@B5 4©n-^i 
/^>r^?-^— ^*Sr*jE-fS«jElHlK6 5«r»j«-t- 
5o ft, gl, l2^7y7°OPl, OP2lt m^/ 
ft -^C o <0@EE^^^;fi^;^vDDi:{g:®{ifl:MVSS(0't' 
M«EE (=1/2 (VDD+VSS) ) ttifiOjfr&Kl, f 1 
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PMOS, NMOSF7>^^TPll, TNI 1^ 
fe*BE0>Jffl v JS2«|»«-§-S l l, Sl2$:^t6 
[0 2 4 1] jfetci, ±lsco<t 5t-«fJ**ttfc^-y— s?aR 

(a) \C7jk-f£ 5i-> 11, $2 PMOS h7>^^ 
TP11, TP21i:il, |2NMOSf7^^ 10 
TNI 1, TN2 ltt, t5f3c[R|— ©fifti[S:ft5 0 S£ 
ot v #y-KN2 1, Nl, N2 2id*5tt5®EEfc£, 
i*«ffi«»vbDi{S:«ffi«Syss(DMo«JEaSr. h 

(a) ictt, ^h^y^^O^fiattS: 

[0 2 4 2] Itl^J:^ ^1, 12^7^0? 

l, OP2H *fWflffi<&mi, »2SUW(S-g-s l l, 

S125:ffiAt5o I3PMOS, NMOSh7^ 
*TP2 2, TN22B, HCfWJflSJxSSS 1 , fg 20 

2««|»S11 I S 1 2<D«I£t£<fc?)iat*i§£ifc 
5 0 ^rCO^gS, IlPMOS, NMOSF7^X^T 
Pii, TNint mcmmrnktzV^*— ^firr 

[0243] [tts^m^-c o omiE v (ni) ds{s«ffi«as 

VSSfc5fi^«EEtf>4§£0 r<£>m 2 Ell 4 (b) 

i^-f-i 5i-> mi, $2PMOSh7^^TPl 
1, TP2 1(Ot>«R«tt/h*<ft9, *1, I2N 
MOSh7^^TNll, TN 2 1 O^^ffigtfittt 

*#<45 0 5for, /— KN21, n lmnntiLmn 30 

/J>$<*!9, / — KN 1 , N2 2MO«ffil6tt**<4 

[0 24 4] $it^ry7'o Pitt, y — kn 2 1 , 
n 1 K©«ttsu:&^^T{£^«jBEom 1 mwis&s 1 

lS:ttl*^5o *2t^7^0P2tt, J — KN 1 , 
N2 2lB<0«ttSfcaE<3V^fiV^«JE(D«f2#J»«»S 
1 2Srffi^^-5o 

[0 2 4 5] 313 PMOS h7>^^TP 2 2 tt s {S 
<5o in*?> !3PMOSh7^^TP22ft mi 40 

•MWM-s l l W£#LT*iIfl^i«<^5o -ntcj: 
9, mif&ffiMlf-^UPtt, Li/^t(6Tt^i/\ 
rojRiffiffiSfg-g-uPSr^-Ucgft, Iipmos 
h7^?TP l ltt«ii«Sr{g:<t-ao t¥oT. I 
lPMOS^^^TPiiil ^-■y— v?4£r4>fc 

[0 2 4 6] — *\ I3NMOS h7^^TN2 2 

tt, i£^«ffiom2SJ8P«-g-S l 2[ujSttTtyt(: 

IP^ S f 3NMOS h7^^TN2 2 
tt, »2*J»«*S 1 2tcjES«LT*a«S:ffi:<-rSo 50 
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«f2ffi«»t#DNtt. H^;i/*T±# 

-T5o :^l2fiffiHf^DNj>5r- hfcSfJ, UN 
MO S h 7 >^ ^ T N 1 1 1^1* < 1 5o t£o 
T> IlNMOS h7^^TN 1 1 tt, 

[0247] ^(o^tn^ ¥&NFra^fct)o^^— v^a 

*K ^-t-^^^6 ltt, t£*<£>^ — v^Kv^i 2 
^<t"5o fiP*>, S^R^e ltt. WiWP^^fc 

[0 2 4 8] [HlA«*CoOtEV(Nl)**«tt«Jj( 
VDD|Ci^«E©»&] rOl3(0^ % Ell 4 (c) 
5tC N ^1, f 2 PMOS h7^^TP 1 
1, TP 2 l^*^«tt<iH:*#<*5, »1, I2N 
MOSh7^^TNll, TN2 1 CO^-^fegiftttt 
/h*<4So /-KN2 1, NlF^OSii^tt 

*#<*D, y-KNl, N2 2^tfiiiW^<4 

[0 2 4 9] Si >;7 w O Pitt. / — KN 2 1 , 

n i m(om&m\^m^^xm^ms.<om 1 sjws-^s 1 

iSrtb^t"5o $2^7y7'oP2H y — KN i , 

N2 2m<omGLm\zm^^xm^w£<Dm2mm{8%-s 
i2§:m^-r5o 

[0 2 5 0] PMOS h7^^TP 2 2 tt N M 

^tffo»i«»flfsi il^tttyUu<<i 

5 0 fiP*>, ^3 PMOS F^^X^TP 2 2tt, fl 

0, IglfctB^ff^UPtt, Ll/^4-CfiTt5. r 
OffUtt*B3£«»UP*^— Mcgtf\ mi PMOS h 
7V^^TPiUj:iI^il<t6 0 ^ox, mi 

PMOSF^^^TPlUt ^ — v ? fi^#<t" 
[0 2 5 1] — Jj % $3NMOS h7^^TN2 2 

tt, *v>«ffi<o*2#J»«-9-S l 2fz:jcS«L-C*vu^ 

t"<*5 0 SP*>, I3NMOS h7^^TN2 2 

tt, i2»{fts 1 2\zfc&vxmmm&m<-tz> 0 
L4v\ ~<Dm2 iztemm^rv N&v-h teg mi 

NMOS h7^fTNl 1 tt«ilS£r{£<-f-£ 0 t£ 
oT, mi NMOS h7^^TN 1 1 tt. 

[0 2 5 2] r^rttt, *ffi«PBB3*:0O^-Y— 2^* 
[0 2 5 3] BUbfB^L*:*?^ *H3llfc«JSl2:J;*L 
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HE. ft-^7°6 1tt, IlPMOS, NMOSF 

7>^np 1 1, tn i itca>a>5®ffi£^tt}U 

•^^mEElcSo^NT^l PMO'S, NMOSh7^ 

npn, tni i<DmW)mi)%Tffz>£o^'Ltc 0 
[0254] (m^mmm) sit. ^m^Mrmtv 

[0255] ai5n ^%m^m<o^^—xy^^7 

PMOS b7^^TP 1 1-TP1 3.^1—^3 
NMOS h7^7^TN 1 1-TN1 3, mi, ^2 
^T^OPl, OP2S:tfro ft> Si-$3PM 
OS h7^^TP 1 1-TP 1 

MOS h7>^^TN 1 1— TN 1 3(Ott}j:, m~ 

mm^mt mmx^^tz^mm^tsim^mv, mi, 

|2^7>'7 4 OPl, OP 2^&M-£^#t>WEl- 
o^T^^Ift^^^o 20 

[0 2 5 6] gp^ Il PMOS h7^^TP 1 1 
tllNMOSb^V^^TNllH Ilft-^ 
/T^^-Y-^[H]S& (miC/D|H]gS) 5 4Wt 
So ^/c, 12, $3PMOSh7>^^TP12, 
TP13t$2, l3NMOSh7>^^TN12, 
TN13lt 12 C/D0SS5 5 S:«^tSo 

[0 2 5 7] mi ^TlsyO P 1 O^SteA^ffi^^ 

Iipmos h7^^TP i kdkw ^ Why 

— KN 1 {C^^^tLTV^^o f l^/y^OPKOg 

KA* Wlif i p mo s h 7 v ^ ^ t p i i 30 

^l^$tlTV>5c ^ 1 **-<T >7°0 P 1 ^m^/iffi^ 
tt, m2^^-^/x^^^Y-^lEl?§ (C/D[M]Sg) 
5 5 5rMt5S3 PMOS F7^^TP 1 3(Dtf 

— H-s^n-cv^o i2^7>7 e op2^Kte 

A*OTiilNMOS h7^^TNl lOKW 
OP 2^SteAM^iSlNMOS h7^^TN 

i loy— ;McSS«$;h/rv^ 0 l2t^7y/OP2 

Otti^Sim^ ^2C/DI°IK5 5Srff^t5f3NM 
OS h7^^TNl 3 Mcg^£*VCV>5 0 40 

[0 2 5 8] Il^7y7'OP Itt, ^1 PMOS h 
7>v^^TP l l o K W y-^B©tEi^S 
oXlEOflWflfS 1 lSrffl^tSo IP^s Si 
t^y/OPHt y — KN 1 l:io(t51EV (Nl) £ 

S 1 1 ^f3 PMO S F7>^^TP 1 3\Z\tiJj*t 

So 

[0259] ia<it ititim^c o (DmizfrnmiiLm 
MvDDommi-iav^^ N m 1 t^y/o p 1 wsa 
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^o p 1 {gv^mcom 1 ®j^{s^s 1 1 srm^-r 

M^/h£VM3:J:<g;^ (®*^«2!iVSS|Ci£V>) w£<Dm 
lfMtWI-S 1 iSrm^^ 0 

[0260] mxm^c o <DmjE*mm{iLmm v 

SSOlEi-fi^S^, m 1 ^7V7 p O P 1 (^SAAfi 
T-F^omffi^fi^:#v\ r*U-<fc»9, ^1^7^7*0 

pin, m^mEEcomiumm^s 1 l^mti^r^o t 

LT, I1^7y/OPltt, P^^Momffi^* 

#vM5^ii5v> (ii5fl:{4:«J!lvDD^ifivN) mfficom ifrJ$) 
«.*s 1 i3:ffl;'rt-5o . 

[0 2 6 1] 13 PMOS h7^^TP 13(i, % 
l#J»«*S 1 l©«Efc««LTWii«*«EHi-« 0 
rWa*), f 2C/D@iS5 5^ BAMCoOi 

[0 2 6 2] l2t-<7y/OP2H / — KN 1 
#5fltJEV(Nl)fc^l h7^^TP 1 KOy^C 

mvtcm&(om2Mmis^s i 2^i3nmos 

v>**TN 1 3^ffi^-r6o 
[0 2 6 3] m 3 NMOS h7^^TN 1311 m 
2»J»«-BrS 1 2 0«flEJ2:««L-C*ii«Sr*5S-*-ao 
r*Lt£<£9, S2 C/D[n]Sg5 5tt, m^fs-^-C oCOm 

[0 2 6 4] EP*? X mi, !2t^7y7'OP 1, OP 
2 ffi^ff -5§-C o 0«BE^il5«ffi«j|gVDD^3ev^Hg: 

£ 0 m2C/DlHlSS5 5tt, *aHIK^feA*SJx5* 
l, »2«1UMsii, si2lciSSUfV^/ 

[0 2 6 5] m 2 C/DEK8 5 5 0\ ttWft-g-C o <£>® 

i?*^7 l<0*ffi^Faa/ct)(0^-v— v>fi£r, ^ffi«r 
5. ft^#y7*7in «Oft^*y7'i2 

[0 2 6 6] iBlC. m2C/D[Hl?g5 5 tt. tHMfC 

f t-^y7*7 1 Wiffl^t!)^ 
-t^-v^v^l 2{cit-<T7^^^^-v — > ? *Sr#< L, 
[0 2 6 7] £h mi, *2^7^0P1, OP 2 
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tt* UJ*«*Co<0«E*5JB«ffi««VDDt(S«tt«« 
VSSO + BMBE (=1/2 (VDD+VSS) ) ftfi^>&& 
(C, llPMOS, NMOSh7V^^TPll, T 

Ni l^iS^y—^/^ L< 
fc*J:5*«E<0*i, K2«fWt*S l 1, si2Sr 

[0 2 6 8] u±u&^fc£?^, m^mmmm^^ti 

tf, f^*^7 1«, llPMOS, NMOSh 
7^^TP 1 1, TN 1 1 Kfl*a>5«JEE£r&aiJ& 
2 C/DEI85 5 l:i 9 t-^it r ^ ^ft-^ 10 

ftffiiE-rs*^T*# So 
[0 2 6 9] (|f!A|Bfc»!») SIT* *38WSr*ff<t L 
fcmA*J6^S:Bll 6|£«otB«t5. fi> RW© 

ttt <omw So 

[0 2 7 0] *HJfi^lS^^^ — ^V^9 

KOlHlKEIft^-ro ^-y*^9itt, »i, ^2 

PMOS h7>^^TP 11, TP22, |? 1 , %2 
NMOSh7^^TNll, TN22, fifiR2 
1, R2 2, JRl, «2«SiEffittAl[sI!S9 2, 9 3 , it 20 
*fc»9 4«r^tfo iSl. »2PMOSh?y^ 
TP 11, TP22Xt> + $l, !2NMOSh7>'^ 
*TN11, TN2 2 0SgMlfH ^E^ffi^ffi 

[0 2 7 1] % \ PMOS h7^^TP 1 KDV — 

^-kw^hii^ jg#tR2 i bmmm&&&\B\& 

9 2^tt?lJIlltt^afcW^^:*«$i^TV^5o f Hlffi^ 
»S89 2l4«»-tE««S (I-V^m^) T-fo 

ffi^R2 1^L-CSn5SS^®^C/clEc7) 30 

*l*»«*S3 lSrUJ*r* 0 EP*>> SStR2lt!g 
I**ttfc*n0fc9 2H\ ^-y-^S (P±#tHL») ft 

[0 2 7 2] Jg}?t R 2 1 \£ffitlZ>ntift&, % 1 PMO S 

h 7^^tp 1 1 tcsuxsmsu fiP*>. 

tC*tJ&LT^So ^oT. ^imS?Dfe^lHlK9 2», 

iambus 3 1 ftm^-rso 

[0 2 7 3] $lNMOS F7^^TN 1 lOV- 
KW^RBKtt. SfetR2 2 fc^2«g(Effl[^*q|ll8S 40 

*niH]^9 3 ( i -v^&m 

9. fi^R 2 2 S:^ lTiiltti'§lSI^ C/clflEOg 2 

S 3 2 ftHi^^So 
[0 2 7 4] ggtR 2 2 ^fltn««Sft<Ofiitt, SI 1 NM 

OS h7^^TNl l (cgScttS^gfc. mhy"^^ 
■y-^*ic»jSL-cv^a 0 ^ox. m2m«tfit«l*oiHiK 

9 3», $ l C/DEIB 5 4 l: J: 5f t^-v?f |: 

fottcmjEE<Dn 2 m&m^-s 3 2 ftta^-rso ep*>> e 

fetR2 2 t»2«SfEffl«l*PlHlK9 3tt, x^^^-V— v 5 50 
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So 

[0 2 7 5] JtR« 9 4 tt, *RlEAA«^fcJR 1 »*P 
«*S 3 l a*AA§*U R(EA*»?-fc*2**p«-S-S 
3 2*A**ix5 0 Jfctfc#9 4tt. W«*P«-i-S 3 1, 
S 3 2<0«EE«:JttfcU ^«fe*l-So*<$iJ»«^ 
S 2 1 ftUi^-TSo 

[0276] f^as-t-fttf* j£&«9 4 a:, mi ^*om » 

S 3 lOtffJ:!) t>£2 8M5«»S 3 2(7>mEE^^v^ 

^ Hi/^wwff^s2 lftm^j^rso jttt 

»9 4tt, *1*4P«*S3 10tlE*flS2«*P«-9-S 

3 2omJEcJ: 0 t>iS^#-S\ L i/^yv<£$J$J{i-5§-s 2 1 

ftffl^-TSo 

[0 2 7 7] fl, f 2^|ffS 3 1, S3 2 £>SJE 

tft^nmi c/diu^5 4{c^otts^-y— v^s/ 

Jj:ttHU^K^»J»«-§-s 2ift, *<Dm<o»&tett:L 

i, R22, ii, ss2«^i£i£fcii§w&9 2, 93, it 

UHXUL U^/^©»J»«*S 2 1 ftttS^I^S^-Y — 

vVtV *^-^*t&&0&ft^*-rs o 

[0 2 7 8] ©JWfl-g-S 2 1(j:, %2 PMOS, NMO 
Sf7^7^TP22, TN2 2^)^-McA*$n 
So I2PMOS, NMOSf7^^TP22, T 
N2 2I1 Um^S 2 1 l-S^^T>*ii££ft^H-r 
So Sh7^^TP22, TN2 2 0^iS^fimi 
PMOS, NMOSf7^^TPll, T N 1 1 <D 
y-b®ffii£jK»ft#X.So *1 h7^^TPl 

i, TNiifi y-b«flE^«;cfc*ii«fc*9, ^ 

[0 2 7 9] i¥j£^*Ui, 12 PMOS h7^^T 

P22H h u^/utDmmm&s 2 1 L-c*ii« 
ftte<i-s 0 mi^^t^upomffi 

-Jr— M-Stt, $lPMOSh7^^TPllfj:i 
il*ftS5<-rS 0 rftK:<fctK IlPMOSh7^ 
^TP 1 1H\ ft^M^<f5o 

[0 2 8 0] — $2NMOS h7^^^TN2 2 
tt. Hl^yMOftJ^m^S 2 l^^LT^ii«ftiS.< 
i~S 0 ^*Uc£tK «2teteMfS*DNO«flEB\ HI/ 
^</w*-C±*U*v\ r^)i2tffiHf^DN?:^h 
S-gtt, glNMOSh7^^TNllttiIS^ 
iS<"TSo -^ct^ IlNMOSF7^^TN 
1 IB, X-f*^y-^fift'>fc<i-So 

[0 2 8 1] |2PMOSF7^^TP22 

tt, L i^v^ffi|»{g-*§-S 2 l JcjcS»LTWii«Sr»E< 

-rso ^tu^s, iifism^uptj, li/^^ 
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Si PMOS F7>^^TP 1 ltt, ^ii*£{g; 
<i"5o IfoT, Si PMOS h7^^TP 1 1 

l tt, tt*0>^*— iftfis* I2i9 t>^*— 5/ 

[0 2 8 2] g2NMOSh7^^TN2 2lt L 
u-</vo#J«l«-9-S 2 1 loe#LTi*»«arra<+5 0 
rtL^it), SE2ffiffiiem-§-DNtt. H^*T±# 
i"5o rO»2ffi«am*DNSr^— HJlgW, JS1N 10 

mosi7^^tni i», mmm*m<-tz>o « 

oT, glNMOS F7V^TN1 IB, x ^ 
B, «#<D^*— 1 2 £9 fc^Y— ^iir^ 

[0 2 8 3] _bEKl<fc?K ^^—^^9 IB, Si 
PMOS, NMOSh7^^TPll, TNI 1 tC 
Stt51St^)StTllPMOS, NMOSh7> 
^TPll, TNl lO»iifiSrffi:<-rsJ:5^U 20 

[0 2 8 4] (m-tmmmm) kt\ *«wsr*wbL 

fiEfiJb, S-, ^^*Jg^®i:^^«^{-ov^ttl^- 

[ 0 2 8 5 ] 0 l 7 B, *nMMm<0<7-f- i/tfzsz? l 
0 1 Sr/^to ft, ^mifcMf&O^*— 0 l 
tt, I3WMft5l2C/D0g5 5 0» 

[0 2 8 6] gp*>, — ^sR^ 101H ^1 ~S 

3 PMOS F7>y^^TP 1 1-TP 1 3, fl-I 

3NMOS h7^^TN 1 1-TN1 3, gfetR 

I, R2 2, II, S$2C9Eft&&lsl&9 2, 9 3, S 
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